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PREFACE 

I n\D no intention of publr^lung a book or monogmpli on Toniograpli\ 

At the m\itation of the Cftj*ctoan 1 ost gnuhioto Medical A^'^'lntion I gave n 
lectnro on Tomogra])h\ in Apnl 1W4 For this demonstmtion aomo WK) hlldo were 
prepared but time did not jicnnit more than Imlf that number to be shown A film 
demoDstnitlng the operation of the \Txnous Ix^pe* of toniograi>li* was alMs shown 

At the request of tlw Ldltor 1 attcmptcil to condense the demonstration into n form 
Buitable for publication In the C/ibico/ Procffdings of Cajiflotm In splto of mnn\ 
omissions ami re\cre wilting It was found inipo^siblo to compress tiie text and to show 
mifficient lUnstrations into an article of an* suitable for that journal 

The Editor of the Pncrttiingf conswjuentU suggestetl that the lecture should bo 
published m tbe form of a monograph It Is felt that for a monograph tho to\t has been 
cut too severelv but the time factor and war condition* liaNm provTntcd mo from to 
writing the text 

This monograph Is based on seven x-eara Intensix*© tomographic work and tho more 
▼0 use it tbe more Indispensable do w e find It The scope of Tomography Is being mpidl> 
widened and some of the applications of Tomographx have been dealt with ven Inado 
quatelv Referenw has houexer been made to the bterature In those sections not fuUv 
described indicating tho advance* which havo been made 

Tbe help and advice of Dr Shapiro theEdltoroftber/imco/ProeffdiB|;i Isgrntofullj 
acknowledge 


J If 1»43 


il W 




ACKNOWLEDGMENTS 


1 ivlmlclitftl to the Dirrctnr Gmfrolof Mrtlicfil SrnicTH (>r*Jof Crrnrr*! A T Orn-^tcin 
C B C B E ) for peimkHkwi to dcmonslrntr tlir railitar\ cA*>o>* awl to j)iii)lhh thh* paper 

I am lndclit«l to the Chalnujn of tLe Band Mutual WuraiKo ( onip.m\ for prrmK Ion to 
u-va the cUntcal nwtcrial of the cKil wtlon of the (liOmUr of Alliirs Ho-pital CottcMioe 
Johannesburg 

It appropriate hrrr to achnoaloilgrthchclpof J>r Uobertson who a^ Superintendent 

at thetime the Hcr.phaloi>enctl In Jurte 1030 obtalrted not onl\ tomographs but the remainder 
of the inperb equipment for the \ ra\ fX [lortinent 

Dr th)ed\olk a ho took. o\rr from Dr BoUrtson ahen the latter went on active sen ler 
rwt ofdv conthiQcd that cnthir-ia tK aopport butmithMr MilroK* tlie Managing Soerrtan of 
the Baml ^futual aav tnainl} resporwible for putting all tlieso \ ruv facilities of the Chamber 
of Mines Hospital at the de<pOfJil of the Defence Department 

Thh has cnableil almort the ahole of tlie mllitarv \ rat « of I of the Bnml to be cnme<l ont 
at the Chamber of ilines Hospital ailh the moet modem a]>paioliH ainer 104J 

It Is inth plea ure that I once more acLnomledge mr appntulion of the help ond support 
gireo to th« \ rar Deportment of tlie Cliamlier of Mines llivpital Inee It* InccptloD !)\ Mr 
J J Levin the chief surgeon to the Bam! ilutuni Av.urai>ce tomiunv Limited The general 
Surgical and OrlJwpjdjc btaff of the CTmmlier of Mine* IIcKpltnl have at all times taken a keen 
interest m the \ rav Department 

The aeekJ} ortbop»iUc conferences held at the Clioniber of Jlinis Hopital bv Col > P 
Fouche Consulting Orthoptvdic Surgeon to the U D h pros alt d valuable material jiartleularlv 
for the chapter on apmes 

Lieut -Colonel bemnan Ijcut Colonel Douglas ami Uent Colonel lAutre of tlie Medical 
and Sorgicfll Divtsrons Cottfsloe Lieut -Colonel PhUli|is Oflleer Commonduig Surgical CTicst 
Unit at Baragnoiuith and Major Jack Peim, M III Dffieer Commamlinfl the Brmtliurst 
Ma\illo Facial Unit have all contnbuteil to the work involved in this pnper b\ their keen 
interest In Ridk4ogv and Tomograpliv as it affected their particular specialities 

M> grateful tJionks are due to ()r I rank Creenaond for the cases \ nivtsl in private 
practice and the civil section of the CTiomUrof Mines Hospital anil for his help whli i*ome of the 
militan caacs 

I am very lodobted to tnj bemor Badiogmphcr 3lr C M Iwingfonl who has Inrariahl} 
helped me in the preparation aoch demonstrations as 1 have been able to give during the last 
ten jeari and who for the purposes of this denionstmtlon travelled all the aa\ to Capetoan 
from JohannesbuTg The preparation of aorae 000 bIkIcs and the Kearcli for numerous caae sheets 
entailed manj hours overtime and tlie aacnfico of all h« aparo tune for a long perloil 

I am more than grateful to ra> fnend and collenguo Lirtrt Colonel Trie Hamocl R A JI C 
Jot ^ertakmg the edrting and auptrvision of the preparation of thh paper for pubhcotion 
Wrthout his help it mould not have been possible to pohlnh thh monocraiih under present 
conditio™ ' ‘ 


Finallj I am more than mdebted to the publmhcrs MtNMa H K, Lcmh 
Mr F Boothbj for their unfailing courtesj and helpful advice 


and e«q»cctaUy to 




ACKNOWLEDGMENTS 

I Ail Indebt«?d to the Director General of iledkjal Sorvlc« (Major^noral A J Oenstein 
C B C B E ) for pcrm^iiWHi to demomtrato the mibtarj c*«a and to pnblr>h thh paper 

I am Indebtwl to the Chairman of the Rand Jfntujil Awimance Compam for permnuon to 
me the cllnJcal material of the clvD aeclKin of the Chamber of Mme* Hcnpital Cottealoe 
Johartneaburg 

It *eeim appropriate hero to ackno^iledgo the help of Dr Robertaon who aa Supermtendent 
at the thne the Hospital opened m June 1039 obtained not cmlv tomographj but the remamdor 
of the mperb equipment for the X ruj* Doportmeot 

Dr GoedTOlh, who took over from Dr Robertaon when the latter went on active aemoo 
not only continued that entfioriastlc eupport bot with ilr Melrow; the ilanaging Secretary of 
the Rand Sltrtual was mamly reipaimblo lor putting all theae X ray faoQitres of the Chamber 
of Jlinea Hcrtpital at the dispoaal of the Defence Department 

This hti enabled almoat the w hole of the military X ray w ori. of the Rand to be carried out 
at the Chamber of ilinca Ho^ltal whh the moat modero appeiatn# alnce 1W2 

It » with plwnre that 1 once more acknowledge mv anpreoiatk>n of the help and aupport 
given to the X rav Department of the Chamber of ilinea Hoapital flnoe ita moeptwo, by ilr 
J J Levin, the chief aurron to the Rand Mutual Awuranoe Company Limited The general 
Surgical and Orthopsdio etafli of the diamber of Minea Hospital have at all tmm taken a keen 
interwt m the X ray Departmetit 

The weekly ortbop«iifl cooferencea held at the Chamber of iUnee Hoepital by Col F P 
Fouche Coorultlng Orthopedic Surgean to the F provided vahubJe matenal particalariy 
for the chapter on apmea 

Lieut 43olonel buiman, Lieut Colonel Douglas and Lieut -Colonel Laulre of the Medicftl 
and Bmpeal Dinnom Cottciloe Lieut -Colonel PhilhpB OfBcw Commanding Surgical CSiest 
Unit at Baragwanath and Major Jack Penn JIBF Officer Commanding the Brenthurwt 
llanUo-Facial Umt have all contributed to the work involved m thu paper bj their keen 
mterett In Radiolc®- and Tomography as it affected their particular ipemalrtiea 

lly grateful thanks ore due to f>r Frank Greenwood for the oasee X rayed In pnvato 
practice and the ciiil section of the Chamber of iUnes Hosprtal and for ha help with some of the 
military cases 

1 am very indebted to my Senior Radingrapher Mr C V? Langford who has mvambly 
helped me m the preparation of such demonstrations as I have been able to give during the last 
ten years and who for the purposes of this deruonstratioii, traveDed all the way to^petown 
from Johanneaburg The pieporation of aome 000 thdea and tho search for numerous case-sheets 
entailed many hours overtime and the sacnSce of all hn spare time for a long period. 

I am more than grateful to my friend and oolleagno Lieut Colonel Erio^moel, R A AT 0 
for undertaking the editing and inpcmvmn of the preparation of tha. paper for publication 
Without ha help it would not have been possible to publKh UiK monograph under nrewent 
conditions 

FmaBy I am more than indebted to the pubbshera ileesra H K.Lewta and especially to 
Mr F Boothb} for their TmfaTImg courtesy a^ helpful adeico 



CONTENTS 


M r 

I 

InTI’.OIH (TJdV 



nnr 

1 

II 

'1 <iM(>(.It\CH\ cu 

Till 

('n^‘^T 

11 

in 

\i“H\ ()i 

Till 

SlTM 

(iS 

n 

\i>n\ ()i 

Tin 

Ski in \mi F\tTAn Boms 

ir.2 

A’ 

Mis( 1 r r \N j ()i s 



21-1 

VI 

'J’oMOMt VI‘H\ <11 

Tin 

Lnn .N\ 

2-1 :i 

\ 11 

'1 1 ( ifMyi 1 



2-1 H 


Hi 1 1 i!i N( 1 'i 



201 


Imh \ 



207 



A MANUAL OF TOMOGRAPHY 


CHATTER I 
INTRODUCTION 

\ pbCvnE or fo Im^ clap-ed •Inoo tomograiiln became a routine raethod of N. niA 
cvaminntton It i felt tlwt thi^ penwl r. auffidenth long to enable an unbiased opinion 
an to It' \alue to bo glicn If tomograph\ i' anv uae this intcnal ahould linve been 
hufficientU long to coniince tlie aceptlca If there Is no gmt \alue In it the interval 
ahould lia\o been aumdcntli long to damp tho o\aggomt«l claima of the enthusiaats 



Fio A demoDitrates the eflcct of moMng the tube and the film m tho opposite dirtctKUi 
RTicti the tube w at A‘ the *h«do« of the point 0 m the plane me mtsh to tomograph 
faDri or CF When the tube w moied to A* the thadom of the point 0 fall* at 0* on 
the lUm Nom if mo mcne the film a dwtnnee equal to 0*-O® m the direction B*-B* 
and the tube more* from A’-A* then the shadom of 0 » ill fall constantU on the same 
jxrtiit in tho film There m ill thus be no rooi ement of the point 0 m relation to the tube 
and film The nhadom of the point N homever mill fall at \* and X* but a* the film 
onU rooTTs a dMance equinJent to 0*-0* tho nhadom of \ mill fall on a varvuig 
porttnn of the film There mill thus ho moTement of the shailom of \ relative to the 
mo\ ement of the tube and film and the shadom of the point \ m ill coi>>equently become 
blurred 

A\hat IB Toniogmphy Lanunagraphs (Mooro 1038) ^ Pknigraphj (de« Plantea 
1033)* Stratigrapbj (\alleboiia 1931)) as thi* method of \ ny oxaramabon u 

aometimes called t The different namoa are confuBing but in practice tbev mean tbe 
same thing Watson « (1939 40 43) suggested that the different terms tomograph} 
lammagraphy straligmphy and so on ahould bo applied to the different syitems or 
different mechanical arrangements esen though they all protluce a similar rwnlt ♦ e 
bod} section radlogronhy 


A ^L\XL’AL or TOMOGRAPHY 


'J lit (iotiiiilion of nulioj^ pin gi\cn In Andrew'' (I'l.dt) • i*. n^ follows 

It 1' T in* tliixl of ro nti:inn::njiliic proj< ction of jiliiu sections of solid olijocts Tim max 
l.< I ffi f t<-d !)\ iuo\ in;: till jMiiiit of tilt source of Ro ntpi n r.u s m one dire t turn w 1 ile the n conlint; 
in'-<liinn Is tno\< d in tin ojiimisik direction flu txxo Ihiiii: nio\ id sinniltiuu'ousK nnd in coiistiint 
r itio li\ ni' ms of n roniiutini: scstmi whnli rotnti's alMiiit nn n\is xxlncli lics in tlic jilant of tin 
SI ( t ion to In proji ( till 

If Is flicrtfort' a met hod of X-ra\ cvamuntion wliiih nnohcs ino\ mg Hie fuhe m 
one dircition while the film moxcs m the opjio'ife direction at a projiortional rale 1 he 
film and the tnhe rotate ahont an a\is m the ])lanc which it is ilcMred to radiograjih 

J Ik cfTiit of this Is that there is one Ia\er which !•< constant m relation to the 
till)' and lh( film bee imse the moxemenf i'- m comtanl ratio and the ''hadow ofe\er\ 
jiirtidi m that la\tr will (ontmne to fall on the ‘^aine ])oml on the film 

A*' till film moxcs a distance corresponding to the moxement of the shadows of the 
jMimt' m til it ])1 UK or more accnniteh liner points aboxe nnd below that liner 
will fall on dilTcrent parts of the film and eonscciiienth become blurred 

Moxement on the ji irt of a camera or X-rax tube during the exiKisure xxill cause 
blurriiiL' of the image Moxement therefore of the jMiints outside the plane m xxhich the 
axis about which the xxhole sxstem rotates xxill cause them to be blurred out (I'lg A) 
Xow xxhit Is the object of toniogra[)ln ' 

'I Ik rc arc c c rt im regions of the bodx xxlnch are evlremelx diflKult fo deinonstnite 
ch irlx bee lusc of oxerlxmg structures An example is the sternnm It is xerx diflKult 
topet a jHistc ro anterior X icw because of the oxerlxmg xertebne mediastmum nnd so on 
Cert im portions of the spme are xerx difiiculf to nidiograjih because of the oxerlxmg 
structure' '1 lie iipjier dorsal n'gion the eerx leo dorsal region and the lumbosacral 
rc gion are ex tmplcs J he clor'.il spme as a xx hole max bediflKulf to show m the lateral 
Ml w bev iii'C of the hmp' .ind ribs 

It xxill al'o be recalled that .in X-r.i\ film niihhe the orelmnrx photograph xxhitli 
mere lx shows the surf.ue of .i bodx is a tomposile photograph Kxerx atom of the jiart 
X rncci Is represented m the film It is not onix .i picture of one liner It is a picture 
of ill lixcrs It c.in rc idilx be se*en therefore that m a xertebra the compact oufsidc 
bone III IX oli'C lire disc I'O m the spon^rio^a of the xertebra Siimlarlx m the chcsf the 
oxcrlxmp or iiiidcrlxiiiL' laxers of lung m.n ob'C lire a jnthological condition A\ith the 
tomojriph xxe .iri enabled to t.ike X-rax films of laxers of a xertebni or of a lung nnd 
thus pit I bronpb or ge t iroiind the- dc ii'c jiortion ob'C nrmp the ji irt to be iiix c slig ileel 
1 111 tbieluie" of the lixcr' x.ines xxitb the foe il-filni elistaiiee .mil the dist.iine 
t hroiipli xx hie h t be tube mox e ' (( ile nn \\ Pilt' PM t) ^ 

\ gn It de il of spill I iimot be elcxotcd here to the historx of toiiiogr iphx l>nt it 
inn III iiientioiud brie tlx th.it l)i' Pl.iiite' of Utrecht .ind also Hoeage of Irinn " 
l.oth ihmi to bixi mxented the methoil m P'JI \etu.illx .in iirtiele apiH.ired m tin 

Ir'n m I'liJ Mix IXtli bx Dc' Pl.inte' ^ on the suhje e t of Pl.inipr.iphx 

I hi' 1 hi ite li no I nt liiisi.istK r omiiu nt from the cell tors of t he "S'e .ir Pool, of R idiologx 
P* 1 ! In 1 '• !’> t .ro-stii,iii II of J5( rhn i)ubh~heel .in .irtie Ic m the f orhi'/irith on toiiio 
grxphx 'I hi' irtiih ehiitc'ii the conimiiit from the editors of the ^c.ir Pool, "f 
R leiiolopx til It It XX is I iiiiiejin .ind mt' re 'tiiip te c Imnjiii' of eloiibt fill pr.iiln.il x.diii 
thonph xxo'-tfix of furl Ik r i ri if .ind iisipi In f'l {"» ( li.nnil xx ho tool, iifi t.ro-'ni ue ' 
toinoprijib piibh'lnd .m irtuh on the x.ilue of toinopr i]ihx m tin eliigiio'is of hiiiL' 
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condiUon* In 103o ZeidM Dm PlantM “ claimed that he had been iwmg pknigmphj 
•ffithcrat the knonlodgo of the Crowman tomograph The editors m the 1030 “ Near 
Book of Radiology follow up with Tlus Ingemous method ha* been descnbctl m the 
1033 and 1033 Near Book* of Rndiologj It appear* to have some \'nluo in a small 
field of appheabihtj Mhcro other proccdorc* fail 

Dr Helen Harper pmctu<^ tomogrophj a* a routme with one of the first ifnottlie 
first complete tomograph installed at tho Qneon ilarj * Hotpltal Rochnmpton London 
Of local Interest la tho fact that tho first lioapital to Instal a tomograph in South 
Alhca wa* the Chamber of iUncs Hospital \\ hen thta hospital opened in Juno 1030 
the equipment of tlio \ ra^ department on the advice of tho author included a 
tomographic attachment 

In 1037 Taining of Alnnchcstor dcifigneil an attachment for tho \ mj lube and 
film earner which could bo u*c<l a tomograph when required Hitherto ono had had 
to buy the complete instrument Tho Bnnito* tomograph for instance cost about £800 
without a fhock proof tube Tho Twining instrument onlv cost a few pounds Since 
then the manufacturer* all Q\cr the world ha\e mode their own particular attachment 
for their N. ra\ apparatus Siemens made an erect planlgmph specially designed for 
che*t work and which could bo nsod for screening with tomogmpluo effect 

At Dnnori^nttiXL, & film bomaxg ».>r>ci»jm tyv** ot T o\n o w *wrh^ Tists B— Q 

•bow t»o of Totnocrmphi aUdcbiornt imlicmting lb* poyjtion of tb»» tub® »t vmnom pomU m 

lUtrsvrrw ^ 
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Ik*' 15 (' 1) TntnogmiiliK nttndmicnt f»)r flnt I’ottt r-Hiu k\ (nlilc uilli rotntiiig aiifwlc 
hiIh \\1ii( li I' -lutu ri in tin (c ntrnl [wi'ition aiul al ( ,u)i c nrl of fin t ra\cT'-(> 


T'k *' L F (r Toinogra|i(n( attadmidit for ii-i witli inofnit falili Xoti flu nulciH iitlc nt 
I*ott( r I5 ik k\ (iinjiiir.igm «Iii( Ii in tin- oa'i i'. nol nttai In d to tin tabic Fig ICsIioW'' 
tin atta Inin nt of tin tomogniiili t<» tlic Rotttr Btakv tin inolnlc table liaving lacn 
rini()\t(i X'ot( tin "lot mtowliKli tin table fit" anei be e onie ' antoinatie all\ eentreel 
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CHAPTER n 

TOilOGRAPHY OF THE CHEST 

Langs 

ExaLT in the tuitory of tomography its vsJue in demonstrating lung conditions 
was recognised and in 1053 “ Chsoul published a paper molnding a malignant abscess 
and a discussion on the differential diagnosis between pvogonlo and malignant absoeesee 
The value of tomography in cheat conditions since then has become firmly establiBhed 
and Barton R Young *• (January 1042) suinmansod the position by stating — 

It should be employed In every chert problem — • 
not solrod by conTcnlkmal method*. 



Fio 1 Bontioe tcWadiogram of Spotom. tnborcl* beotlb poatir* (AoadfiiUd ftwHirtg ^ 

ClmifPy very Only nxtaD md*&iut« Bra dov acinied left is t«rfp«c*. 

TnhftrmVirts 

Is it possible for the tomograph to demonstrate limited tnberuulous infiltration 
which cannot be demonstrated in the routine radiographs taken ulth modem techniqne 
1 1 With rotating anode tubes and l/20th to 1/lOth of a second \ The foIIoTiing case 
will demonstrate this point — 

The patient was a medical student He had entered hia tliird year and was doing 
bactenology Like so many other students be decided to practise on his own sputum 
He stamed his sputum and found acid fast bacilli He promptly went to his teachers 
and physicians at the hospital none of whom couM find anv cbnlcal evidence of tnber 
culosls There was a hirtorj that a year previously his mother had been worried about 
a cough which he had deiebped but there was nothing very definite In fact them 

11 





A MVXIWL OF 'JOMOORAPHY 

i.i'- v() little «Iini(i! CMcIemo that '•(imc of tlie j»!i\ ••IOIan‘^ doubted wbetlicr (itberele 
» n dll Ii.id mdh Im n found He wav X-ra\od lime and again but no lubertulouv mfiltra- 
lon wav (k inonvtrate<t altbongli tlie vputum was repeatedl\ juivilue He wa‘5 vent to lie 
oino^nplud av a diallenge beeauve of a mnarlv Hint in am gi\en number of tavtv the 
idiiiloitivt who oni\ X-ra\v the pitient would be more fre(|nentl\ correet in Iiiv diagnoviv 
li in till I Iiimian who doov dl otiicr tevt*' but doec not lia\e the advantage of an X-ra\ 
\auun ition 

In: 1 the nmtine teknidiograin doev not vhow am deinnle tnbereulou'' infiltiation 
I In v( I Olid left mter'pue vhould be ^trutinivcd for evidence of tnbereulouv infiltration 



] t •« lo liDil P 1 ofn« n \ t j»l infilt r<it ion and ra \ itat n>n id IIh onti |< fi int# ( 


Now tin toiuogruuv at cblTerent levciv vhould bet\amined (1 igv ]f;andI/>) Theiecanhi 
[lo doubt that thin iv an ana of ItKahvtd tiibenulouv infiltration with vuiall cavitii' 
lb ri tlnii iv oin cklinitc < oe where the tomognijih hiiv demonvtratcd tubermloiiv 
iiililtr It loll w hn h wav not deinonvt rated bv otlu r meaiiv Fig J iv a Miiiilar t v pe of < ave 
Hoiitiin rnbo/ripliv doc ' not vhow tin infdtnctioii at the right apt \ which i*- shown 
bv ioino_Tiphv (I iL’v -’n iinl 2li) 


Tuberculous Cavities 

linn 1- 111 old vt unlim: tvpi of tubcrciiloiiv inhilratioii with vuiall cnviticv at tin 
ipn. o! tin liiiiL'v whnh frccpiciitlv c iiinot be demoiivt rate <1 in routine radiogr ijihv 
111' ' -III dl !' loiiv an ol no gn it iin|Hirtan<e m tlnnivelvev but an of inijiorlain' 
in Inipnu tl' . liiui i iiiv to e -t ibhvh tin difleniitial di i"nov|v It iv a|)pln dih to 
t ! • I'lllovc m I V [I' ot ( i--' 
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A :maxual or TOMocniAriiY 




In T T< lonnlio^riim of patK nt \v itli < linirnIK \il<livjin h liin M'i Vo di ImiK tolx n nioiis iiifn linn 

( mild lx dt tooKxl in tin ti li rMilio;.nnn 




TOilOCRAPHT OF THE CHEST 15 

A patient h admitted as (?) Addwona dlseoM Tbo radiologist Is askod to demon 
strate calcification m the supnirennla TLi* ho con seldom do ns genernllj tli^ 
IS no demonstrable calcification and moreovor tho auprarennls arc so frequenth obscured 
b\ gas in the colon and other abdominal contents that it Is \-ei^ difficult to bo certain 
whether a feir specU are or are not in the supmrenals {John D Camp 1032) Tho 
method described b\ Cahill Loeb (1630) *• of demonstrating tho roprarenaN is rather 
laborioas Tomographv of tho saprarenals is dlscu*se<l later A rontlno film of tho 
chest shows no evidence of Qn\ tuberculous Inflltrotion (Fig 3) An apical \nov begins 
to show suspicions sliadows (Fig 3a) The tomogram (Fig 3b) definlteli shows np tho 



Fk •! Th^ patmt h"d • bi-Jofj of rrrurmit Fro 4 Toevapmn sa bolts 

•PonUuiws pn«uin»<tbor»cn Teter»il»opr«im proinrtum from thp m»i7ia ot tl» toUsp^ luor 
tboi portUDO thorax on the ngfat cid« 

tnberctilons infiltration helping to chnch the diagnosis in the doubtful cn^ The post 
mortem confirmed the presence of tuberciJous mfcction at the apices 

We hft\e had a sirailar case where the differential diagnosis laj between Hodglan s 
dtteaso with the Pel Ebstein tjT» of p\T©i»a and abdominal tnberculosin The patient s 
history and chmeal findings did not show the shghtest oiidonce of anj tnbercnloiu 
infisction of tho lungs and j-et at the post mortem sroaU ca\ dies less than \ cm tuberculous 
m ongm were found at both apices 


PzmzzzK^Sioz&z 

Tomographv will also bo found of help m reourront cases of spontaneous pneiimo 
thorax in which no tuberculous Infiltration can be demonstrated m the routine and 

■«hioh a olmicaUv not cloflnitolj tnbcronjoia (Fig« 4 and 4o) SmaU omphjaematota 


A .ArAM’AL or rOMOC.'RAI’HV 



to *1 lit nn^l flirt \ (.ii\ o a liistor\ of M xonil Milinir-miw to lio'.jiitnl (') pm iiiiioiiia (*) jiIi iiri'X 

-mti I'llI Jii \jirtl I'llJ hn lull! lat n adiniltoil to a lionpital for two inoiitlis with pxn\ia lail 
th< n won no i la it h\ inptoins ami no li i tnoptx iih JIo laid i opioiH sputum, hut no loss of wi i),lit 
11a rout ino till nidio^’ram shows t la loft ha-^ to Ixi ojaupa and olnoun d h\ tla laart shadow 



I "j n loro .mo "h'Wi th ixiti, loiahtion In V I ipaslol iri\ i -I u it aio i ifilinrail tl 

III ! w 11 1 I onil hx tl I irt sh olow in th i \iti, f-oodilioo i f ih I 't |iin 

roi»tri ti’ril run \ ^ ttw)o;.lo<lipiiiltxofpiiotoi tl 

15 f- 111 III hft iip;s r / ira htx not 
di-m O.'r ill d 111 tla loin i.r ijiha lilin, I a- it 
till ml I’ll llip' jarfinia I a pm irn . m tom 
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TOilOGRAPffl OF THE CHEST 


bun® ai* alio^ n m the tomograniB The patient had had reomrent attache of bpontaneou^ 
pneumo-thorax but no one had been able to demonstrate any tabercnlosia m him either 
olnucally or ra(liologlcaU\ The routine cheat films do not shon these eraphjsematon^ 

Tomography i*' also of help m demonstrating the presence and position of adJiesion^ 
and herniation of the hmg through the medlaatlmun In artificial pneumo-thorax 

Cyitlo Disease 

Congenitally oj-stio disease of the lungs giyes a chsmcterurtio picture m the tomo- 
gram ^^^l^e it 1 * true that tomography in this condition does not obyiate the necessity 



Fio 6 T Jer«d>ogrttD Tbfro u only • Fio So rNtfWJ o c« Utkie U ibowa m tSe 

cpf > tfiMty «t the BriSN tonxigTaiiM. 


of hpiodol mvestigation it u nererthelese of consalerable help m confirming the diagnosis 
made on the endenoe of the routine films 

Figa a Go and 66 are of a patient aged forty m the Air Force At the age of fourteen 
he had had pncuraonia and auico then ho has had repeated attacks of (») pneumonlti* 
In Jonuan 1D41 he was admitted to a hospital with (») pneumonia and (*) pleurisA 
In October 1041 ho was again in a hospital for six weeka with the same complaints In 
April 1042 he was again in hospital for two montha He was running a temperature 
but had no chest Bj-mptoma and no h®moplysis Tbero w as copious Bimtum In JnU 
1042 hewaangamadmittedtoahospitnlwithcprodaetiyecough His general condition 

waa good Thero was shght clubbmg and he had crept at the right ba^e and left aiUla 
The present examination abow a oyitio discaae In the w hole of the left lung A pneumo 
nectomy was performed by Lient -Colonel Phillips 
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A MANUAL or fOMOOHAPllY 





tomography of the chest 



Fio To. The nMt/ u veil danacatnlcd ui the tomcgmim. 
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Tut 9«. Toroofnnu. Ca% tation u •bovn kt both 



V MWTVL or 'I().M()(;hapiiv 






tomography of the chest 
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TO’MOORAPH\ of the chest 



F *0 11a Tcrtuograni Tb* ca\ lOri ara dpQmteljr daimMratpd iloramar the bronchi dm mm* 
the c* itjca ra aboam at M«h apcr 
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The presence and poeitlon of tuberculons cavitiM are «o important in etlimttiog 
prosnoM and planning treatment that too much trouble cannot be tahcn m iMking 
certain a-bether cavitiea are present or not (Packard Hayes and Blanclict IWO) « 


'fV 




Fw lii dwnomtftf n lUlion m the flbw»»d Innjt. m «prt<i of tho bfrt b*mg nqU>d 

cn «r 1o tli 0 ncht auia 

Will the tomogram* thow up cavitio* which the routme film* do iiot 1 The »mall 
Apical oATitie* twt demonrtrmble in rontm© film* h*v© *lIead^ been mentwned \ ctvitj- 
ha* to be * certain sue before it w ill show np m the rontme radiograph* n herea* fa the 
tomogram* tbej show up more definitely and much more clearly Fig* fi-11 IGuatiute 


\ MANUAL ni lOMOLUAIMIY 


t! I )ti‘ 1 ir, Tii'I 'iinil It will 1)0 --i (11 how iiukIi nioro ( lo’irl\ lho\ ''how up, 
) ! I • i’ to r> I'o'i Mi’t '■in illir nMtio-' would id-o Miow up more dclmitoh in the 
■ t‘ 1 f !i >n in thi^ rontino liliU'- (Uip" t>-ll) 

Fibroid Lunf: 

ll il' n ' idnoid hinu' i- nuiiuuth ''Uifahlo for toinograpliic iiucvligntion, n'' '■tx'ii 

1 iJ Ul'i IJ' 



‘ t M r ij r j, jij j ^ I lit til' ! ‘ nlivf iiri d lli« Iutil d» inil 

^ I ! I I 1" « III Kji itiiiii j>» itiM nt. nn ih nf lli llinrar upln^tv 

Lunp Abscess 

" '' " d! Il itl\ I K lilt it< tin «I( nion-tr.ilioii of lunp iih'-r("''-0' It willliilp 

'' ‘hth 1 itiil <ii ij.iio'i'. lutwoin Ik iiipn and iindipnant iili-i ^ (( hitoiil 

' - 1 I, -1 !'i ,v) t 

'niomcopIasl\ 

' ' I ' ih! to I» iiriim of .1 I nit\ in a roiilim nidiopr.iiili in' oi'i 

' ' ‘ ' ' I'i ' " ' 1 ' ' ind hroin III III i\ '-iinnliitr t ho ap|K train o oi a I i \ It \ 

’ ■ ' ' t| > \ irioii' •■h nlow- It I' '■till inon difln idt to <h niointt itt 

'' '■ ‘ tU'lii.w in tii< ■■iiiipii hinp partnnlirK afti r tliorai o|iI ot ( 

' t I > •’ la 'll' r a I i\ It \ for u hii h >-in h fh.o-t n t ri it iin nt a- tin 

' 1 rd' I I- Ih ) II ‘ irrn d out lor it- < houri ho- di- ipp< irtd oi im! 

‘ . II o'lK ••put mil in / it IM Iiiit it In li'ioiin ••put um pO'ii im 

' hiiit’iiii. for till » i\ifx M lull It I- Inn fh it llonin r ' o) 
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Burban claim* that he can demonstrate the oavitiee by injection of hpiodol more readfly 
than b\ anr other method a eenes of caam aliloh have been both tomographed and 
investigated aith hpiodol has not >*et been published 

The foUoT\hig tno eases demonstrate the dlfiferenco m appearances of the poet- 
tboracoplast\ chest in routme radiographs and In the tomograms 

The first case (Figs 13 13a 136) became sputum negative for a penod after the 
operation (Lieut -Colonel Phillips) then agam sputum positive The tomograms demon 
strate a cavity fti this case 



Fiqs 13c end 1S6 Toroof^rsmi A ^ il> t* drmomtratrd uxl this vill bo doaht Mcnrant for th* pewt \e 
•potum. 

In the second ease (Figs 14 14a) which aas also sputum positive after the thoraco 

pUstj a bronohus leading mto on area of cavitation can ho seen and there can be httle 
doubt that tha is the source of the positive sputum The large hyper transradiant area 
above the cavitation is not a cavity The difflcuttj m some of these cas£« is the 
differentiation between Somb s extra fascial space and cavities in the margin of the 
compressed long 


MaHynny(f ToSUnin 

\t tunes pninar> oarcinoma of the long may be eea\ to diagnose h} the chnnictenstio 
enlargement of the hilar legion and the otelectasis as the result of ocolusiou or compression 
of the bronchus The appearances of the ares of increased densitj mov be of help m this 



A M\M'\L or KOIOc, RAIMI Y 


(' ' r . hut tlun in mm\ i i-i " m «liuli mutlier the linforN nor tlio rontino X nn 
•! 'Ill'' in I !nr u *1 ii-tic (I ^\ Old- .ind I? R Kirklin RMo) 'J’lio onmnid 
• 'r "’1 111 i\ li' nn-I<d In tiu' jiro-enio of pneiiinoni.i jiulinonarN ali-re— . plound 
! < 'ntij iiiii-'m ’t' It ( t nt- or a jdcnril cfrii-ion 

It 1 I'ltnnt i_ttl li'tMiH'ii lilt\ and -i\t\ j;i\e- a In-tor\ of li nini; Iiad inihicnra or 
I ‘ il'l\ |iiii umi'iii I ''iiiio month- ]ire\ion-l\ from wliuli (here lia- no( hiH'n lompleto 
n i> I r\ aui III 11 horn m imn-ohtd pneumonia or an mterlidiar (olloition ol ilmd i- 
'I ,1 O'i tonii>„riph\ \i ill ho found nn ahiahle 'I he pitiinl ma\ or ma\ not hnieli.id 



’ IJ J ' i I Pitj rif \\ith »-|iiiTiiiM I I* Mo loiiuvriin il* riKOJ'it rot« m nn nr» ii of 

’ } Jot! ir » ts \o ia\iinlion T h* |nrt« I r »nsrn»!nin! Mr»(» in 

J 'i - o ^ I n|»j>* r |> irt of t In !♦ fi « In ih not ii f n \ it\ 

w It Ion t In Inn;, 

' I I ' ' II it 111 )i i- ii uI III iiiopt \ -I- it I- not ni ( I -- iril\ iliaj.'no-t ii of a m opi i‘'iii 

II ’ 'I I Ill'll n a -lu lit t< iiijM r It on 'I In to m i d not la an \ maria d lo-- of \i i ittht 
'' ' I. ‘ 'i (li. i,.,t t,ii, « 1 I h ir ( lit ( hm< d pn t nn no m it t* r \i hat -loti m om n 

'll lo 11 ' I dl\ toiiiid I tpmlh to t'lM atipiial pntiin- radio|o;,'i< ilh If 
' pita Ilf with an opiipH |M>rtion o| a hinu 'Mth a hi-tor\ of the ahoio 

o ) ’ I ' r ii'lii fa o'lH ' I "( III I d I 111 III \t la-i (III-' I "d d( mon-t niti 1 f hi- 
ll ' I !i I’l'i* fimti hi-forv of pm imiomi -om< month- privioii-K Ho "a- 

^ in • *’. ition 1 - .1 (jiii r\ iiiiri oRiii piuitiiiomi 'i he fomoornni'- •-hou 
’* t ’ *' h 1 it iitf I ompli fi K and tla n < in hi no doiihl th it wi are 'h dint-' 

i*n I I 1 *.-- 
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u A OF T0:M0GRAPHY 

This ^as conimued bv the hpiodol investigation (Fig I ■)6) and also In the post- 
mortem exammation 

Fig 16 shows m the routine films a neoplasm mth the classical feature^ of 
mcreased hdar shadous atelectasis and a raided diajihragm The tomogram (Fig 
16^) demonstrates the neoplasm and the occlusion of the bronchus Figs 17 and \la 
show a charactenstic neoplasm m the tomograms on the right side m hercas the routine 
film shows onlv loss of transradiancv o\er a good deal of lung The patient had had a 



Fig 16 Tlie increased left hilar shadows the loss of Fir 16n Toniogninis show the ncojilasm 
transradiancv at the left upper zone due to atelectasis and obstruction of the hroiicluis 

and the raised left diaphragm point to the presence of 
a neoplasm 

cough for four to five months The cough did not start uith a temperature During the 
four mouths he had increasing dvspnoea There uas pain on the right side His fingers 
were clubbed and he had lost 10 lb m the last month 

The foUomng case is of a patient a soldier aged si\tv u ho gave a bistort of malaria 
and enteric some vears ago In 1933 the left kidnev was removed because of hrematuria 
What the actual diagnosis uas is not known Since then he has suffered from occasional 
attacks of bronchitis 

During the last three months he had developed a persistent cough uliich uas un- 
productive He had two small hiemoptvses There uas no historv of loss of u eight 
The patient was recenth admitted to a mihtary hospital On exammation breath sounds 



rio IT Pmhfnt hud « «ragb for four to Ffo 1 4 TDft>onT»jT» ^Sow « neopU^n 
fi EooDtha. Couch djd t>o« «ort «ith * 
t LU JP»T«tnre 0 «ld Inerwamc l/mpo.** 

Pojn 00 the fight *i(t* flubbed flngen Loot 
10 lb Height in the ktt roooth Routir*# 
telendtofTHin the nght mKl<I> cooo to 

be opeque with uic«^»*d not ttri'k'* 



Fio 176 Routroe teJ«r«dK?jfT»ni The ort» n 
dT«Ha to the Wft The hcHrt ^ aoawfth t o^cr 
t the left The det d u eitreroelj difVult to 
detect, becHoe of th# opecnje rm1 tien of tb# 
left luDjc On tb« » 'refp • Urge maai hm aren 
m tl* left hsU tepion In the left obiiqno 
poa t tori, th* aorta H meriedljr prommeBt. 


Fw ITc Tderadjofrmm Ulun with the I'otter 
The maea m the reRton of tb> left 
bihnn ran aow bo diatinguiahed. 
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A lilAA^UAL OF TOMOGRAPHY 


Mcie absent o^el tlie ■\\hole of tlie left lung There 'Has shght dyspncea Eaily clubbuig 
of the fingeis Mas present Ouing to the size and m eight of the patient the routine 
teleradiograin (Fig lib) does not shon the detail in the region of the left Inluni The 
aorta appeals drami to the left, honever, and there is loss of transradiancj'^ over the left 
chest Fig 17c a harder teleradiogram taken through the Pottei -Bucky, shoivs more 
detail and a mass can be detected near the left ribs Fig lid, the tomogram, noiv 



Tk I7i^ Tilt? lomoprnm The mass is no^^ well demonstrated The ntcIectasiB spreading towards the 
left iiNilln IS shown anil the compression of the left bronclms is demonstrated Tlicro can be little 
iloubt from this film that there is a neoplasm of the left Itmg 

definiteh dcmonstiates a tumour mth compression of the left bionchus The detail in 
tlie toniogiam i'' incomparabb better demonstrated than in the routine teleradiograms 

Secondary Deposits 

A ''Ctondan deposit may be regaidecl as a small mahgnant tumour Noiv it is true 
that tlicsc arc gcneralh multiple Tliere is a stage, hoMCver, Mlien they maj^ be so small 
that there mn\ be some difficulty in distinguishing them, particulailj" if the secondary 
dejiO'its are in a patient who has worked undeiground or who has had some other old- 
standing lung patliologi 

Fig 1 8 IS of a patient w ho had had a hreast rcmoi ed Rote the routine teleradiogram 



Fkj 1H The patimt 
bAd bad tbe ri|rfat 
biTa»t inucrt ed for 
a cnrctAoma hbe 
romfitaLned of paui 
I a t far n |th t cbi*«t an d 
» ^ nbort of brrath 
Telrradiogram 
»ho« t^'y 

right root thadon • 
aod opa 

nti« throTighotit tbo 
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A ^lAXUAL OF lO^rOGRAPHY 


ib-cnt o\cr the -v\lioIe of the left lung There vas flight d3fepna*a Earij" clubbing 
of the bngerh ^\as pre^-ent Owing to the M/e and weight of tJie patient the routine 
tcicradiogram (Fig Mh) does not show the detail in the region of the left hiluin The 
aorta .ippears drawn to the left, howe\er, and there is loss of tranfciadianc3" over the left 
flif-t Fig 17 c a harder teleradiogram, taken through the Potter-!Buck3% shows more 
dot ill and a niis= tan he detected near the left nbs Fig } 7 d, the tomogram, now 



“Vi* 17^ Hk torno^'TTin Hit jnaf-h ih nou wMNJ^^monBlruUd Di'* aUlef tahiH Hproading townrclB tlio 
J'ft a'llla ih h]ifj\\'Ti arifJ <^ornprf»hsjon of tht U ft bronrhus jh clf»monKtraUd Dif^rc run Jxj little 
doubt from tbi^ fjlrn that tlpn ih a n^oj^lapm of bft lung 


dcfinitcli dcmoiistiatc'- a tumour with compression of the left bronchus The detail m 
the tomogr un is infoinjuiahh better demonstrated than in the routine teleradiograms 

Secondary Deposits 

A sef Olid in deposit inai be regarded as a small malignant tumour Xow' it is true 
that thise arc gfneiall\ multiple d'here is a stage, howe\er, when the3' may be so small 
that there ina\ be some dilhf ulti in distinguishing them, particularl3 if the secondar3" 
deposits ire in a jiatienf who has worked underground or who has had some other old- 
st uiding lung j)i 1 holog\ 

I ig 1 8 IS of .1 jj itient u lio h id had a breast remoeed Xote the routine teleradiogram 



I'lo is. TTie patKiit 
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A I\IANTJAL OF TOMOGRAPHY 


One can just distmguisli small dense areas Figs 18o and b are the tomograms of the same 
patient taken within a few minutes Note how much more clearly and how much more 
definitely the secondarj' deposits are demonstrated 

Fig 19 IS of a patient who had had a blow on the thjwoid a week previously The 
thjwoid became markedly swollen In a routme examination of the chest some doubtful 
shadows appeared He had been a miner The tomograms (Fig 19a) leave no doubt of 
the diagnosis The post-mortem showed secondary deposits in the lungs and heart 



Fic 10 Tins patient consulted liis doctor Fio 19a Tomogram shows undoubted secondnn' 
because of an enlarged thyroid uhich he deposits m the lungs 

attributed to a blou on it the pre\ lous ueek 
There was no doubt that the patient had had an 
accident Ho had been a miner for many jears 
Tcleradiogmm shou s se\ eral opacities through 
out the lungs Because of the imusual history 
and the fact that the patient had had many 
^enrs undergroimd work, some doubt uas 
evpressed whether the shadows m the limg were 
due to secondari' deposits 

Right Middle Lobe 

The differential diagnosis between a sohd right rmddle lobe oi an mteilobar effusion, 
although frequentlj" decided by lateral tnews, may be established b}’’ tomograph}' 
Figs 20 and 20a shov the startling difference m the appearances between the routme 
films of the right middle lobe and tomograms m the same position This was diagnosed as 
collapse of the middle lobe (Colonel PhiUips’ and Major Theron’s case ) 

Azygos Lobe 

There is usuallv no difficult}' m recognismg the vena azygos lobe The follomng 


TOJIOGRAPiTi OF THE CHEST 
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A IVIANUAL OF TOMOGRAPHY 



Fir 21 Tlio patient 18 ngccl 8i\tj four She luicl complained for fi\e j ears of n constricting pain o\-cr 

the sternal area 



1 Id 21u ITn toriidj^rain ''hows that t lie aorta I8 I ir The k\ mograpli denionstnili tliat 

distiiKl from lla ehadou wliah (aiinol there there ih no jnilHation in the tumour The aorta 

fon 1)1 an am iir\ -m is al “0 distineth Hhoan 
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TOJIOGRAPm OJ THE CHEST 

Flra 206 and 20c are inclnded to ahou how much more clearlj- the lLi^go^^ lo^ 
ahowa ap m the tomogmm compared with the routine teleradiogmra The difference n 
dHmt\ on the medial aapect of the fiaguro compared ^ rth the lateral aspect can acaicch 
be detected in the routine film uhcreaa the tomogram clearlv derao^rate* tlu^ point 
Thu ca«e w not mclude<l to demonatmto tlie necwiti for tomograph! In recogiiutng a 
vena atigos lobe but to gi\o further proof of the detail mhicli ma\ bo obtainwl bv 
tomograph! compared nltli the routine radiograpb* 

Beidgn Tomoon 

Here mc are mainh concomod with the differential diagnosis between Bub-atcmal 
thyroidB and aneurj^ma Tlieio la alw the demonstration of the pOTbi*itont tUjTwu 



Fm — The }w I «rQpl« of Fio a T1i» Umwrjtn iKm* • hjjno*!/ with • 

IfcpT Konie y«n Mill BW circ*«u<Bm\ rrjruUr cmUioe in the nghi upper roof 

eoTnJi H other* ^ fju tr fit Tb* 
teWadtofTMU ■!¥>*• the nftht •pe\ 
obwmrrd 

The Icymograrn sometimes helps In the differential diagnosis betweon an anowrv'am and a 
tnmoor but rt u not infallible An aneurjsm filled with blood olot wonld not shoe ant 
pulsation other than jK^iblv transmitted pulsation 

(Figs 21 and 21o ) Tlie patient aged sixt> four had inflaenia in 1038 Since then 
fche bos oomplamed of ocoailonal attacks of conatnotmg poln over the upper ntomal area 
Thofl was reboved bv pressing on the thvroid The constnetmg attacks become wor»o on 
lymg down The routine film (Fig 21) shows a large mass o\<Tri!lDg the aorta TTie 
tomogram (Fig 21a) sliows the aorta to be distinct fifom the masP The knnogram 
(Fig 216) shows no pulsation in the ma** The diagnoeia obiioudr a snb-atcmal 
thvroid and was eonfirraeil bj operation 

Figs 22 and 22a are of another benign tamour Its ootbnes are well domonstintod and 
much better shown m the tomogram than m the routine films (Fig 22fl) The patient 
has had this for mnnj j-cors so that we were Jastlfied in diagnowing it as benign 
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A ]\L\NUAL OF TO:\IOGRAPHY 


Hydafad Cysts 

Othci conditions, «ucli as Indntid c\sts ^\hcn there is an^ doubt, lna^ be confirmed 
b\ t lie tomograms Figs 2 1 and 2 ia are those of a patient bo ns referred for a barium- 
meal examination The loutine film of the chest showed a mass at the right base The 
tomogram sho^\s the mass to be due to hxdatid exsts 

Cardio-vascular System 

E\cn in the caidio-\ asculai system tomograpln is of considerable value 



1 It JT The patient a nirdionl ofluer aged nijout T ir 23a The tomogram shows ludatid cssts 
fort\ WM^ h-t nt u]j for a barnim meal cvainination 
!>e< auM ord\Hpe|)sia lie laid lont 33 1!) in the In«»t 
■^«\tn\earH He had lost 20 lb in the j>rc\ ioa<» four 
inontlw Hi had no re*^pirator\ HMUptoms except 
a inonung iinpnahiotiM eougli lie hud liad 
pru iiinonia a‘< a child Flie routine teleradiognim 
show*! a inas-4 nt tht right cardio phrenie angle 


Tomography of the Aorta and Pulmonary Artery 

Its \ahic in the difTcrcntial diagnosis between such conditions as sub-sternal tluToid 
<ind aneurism Ini'- alic.uh been mentioned A recent article (Scott and Bottom l‘M4) — 
I onlirms this and aNo draws attention to the xalue of laminagrnjihx of the aorta 

The ])ulmonar\ arter\ is abo much bettei demonstrated b\ tomograjilu in the left 
oliluiiie jiosition than in the routine x lews The clilTerence in the ajipcaranccs is frcciiicnlh 
\er\ stnkimi 
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'IOir(X'RAPH\ OF THE CHEST 
The foUofling ca<cs aro evampko of tomographs of the aorta and piilmomirs 
Fign 24 24 <i are of a patient agesl flft\-«ight with Paget b I>iwea*e 

teleradiogram (Fig 24) show* a tran^verae diameter of the heart of 1 -5 cm 

diameter (UngcrleKler 104!) “Is 14 cm The left a entricle appear* enh^l falci6ca 
tion can be detected in the arch of tho aorta Fig 24a tomogram of the aorta shonP 
a far more marked degree of cakiBcation m the aorta than ssould be soppected from the 
routine teleradiogram 


The routine 
rhe prediction 



Pra la Tomop^ni of thr aort&, ■bow* ertea 
fwhifctttroo in the urh 


Figs 25a-g are of a major aged fifty nine awartmg disohargD from the Anuj 
He had complained of nasal catarrh for a number of years or recurrent colds and of 
astluna w hlch » as gradualls getting s one daring the pest four S'ear* He had a chronic 
cough and Bhecxmg respiration, Hts effort tolerance was greatly reduced He waa sent 
to the \-Tay department for au examination ■with the proviskmal diagnosis of chronic 
bronchitis and asthma The routme teleradiogram (Fig 26) shows emphjsema at both 
bas« particularly the right In the tomogram to demonstrate tho condition of tho 
b**eB the pulmonary artenea appeared unuaually promment Tomograms were eon 
sequently taken in the right and left ohliqne positions (Achertnan and Kaiuml Kasuga 
1041) « 

Fig 25a the tomogram demonstratee the prominent pulmonary arteries Figs 



] ir J"i Hoiitmo tolcnidioprnm Xofo tlio mnrkedh 
f rnpliN M iniitoiis apiiciirniu c (it tiotli bases 


Fir 2'>a Tomoprnms to dcmonstmte the bases 
Xote tlie pulmonnn \CFsels m botli lulnr regions 










Flo obljqoB toiDO»T»rt The Fio "ly RigKt oblique ie» » th tr^phiffu filled 

dmvtj of the pofancBArj «rter} i« ncm «ntb Imnuio The inrreew in derrati of ttr aortA 
deracoatnited and pnlmooan rtery 'ith the mdnUtnn cau^ 

b> the left woochu* thrcnurti we-«euTT- by the 
fwilfwmary artny are d e iujiat rated. 


4() A :\L\XUAL OF TOMOGRAPHY 

r^h and r are routine riglit and left oblique teleradiogranis Figs 2of/ e and/aic the 
rigiit and left oblique toniograins The marked increase in the density of the pnlinonan 
arter\ is demonstrated in the left oblique Anew The densit-\ of the aorta is also demon- 
strated In Fig 2:i(j the right oblique Anew wnth the ccsophagus filled with barium the 
indentation into the ojsopliagus caused bA the dense pulmonary artcrA’ pressing on the 
left bronchus is demonstrated (Ecans 1030) 

Taking the demonstration as a aaIioIc we liaA’-e the classical appeal ance of the lieait 
in empliAseina as described by Parlunson and Hoa le (1937) -® The teleracbogrnm (Fig 23) 
shows tlic emiihyscmatoiis bases, the prominent stem of the jnilmonaiy artcr\, the 



1 II J(i I In njutinr tclcniilioprnm >ilio«8 ii prominent midille arc Tlio liilnr tilindowH nro increased in 

den«lt^ 'flic lienrt i» rather of the drop tj^ie 

enlarged left and right diAisions gning the appearance desciibed b> Parkinson and HoaIc 
as a dioojiiiig inoiistaclie ’ 'J’he traiisterse diameter of the heart itself is not enlarged 
'Die heart is of the drop shajie Fig 2~)b the right oblique teleradiogram sliows the 
inaiked cinpliAsema extending up the chest anteriorh 

'I'lie (onus m this mcw is diflicult to detect, but the right oblicjue tomogram dcinon- 
'-tratc-' this Iiulging tonus \erA iiiucli more definitely The clcnsitA of the aoita and 
piilnionarA arfer\ is abo shown I’he routine left oblique teleradiogram (Fig 21 r) shows 
the inarl^edlA emjiIiA sematous liases and the increased densitA of tlie jiulmonaiA aiten 
I ig Jli" and / left obli(|iie tomograms now show the remarkalile densitc of the jiiilmon.in 
arterA It will be recalled that Parkinson and HoaIc maintain that the earliest changes 
arc ‘•cen in the piilnionarA artcr\ rather than in the right Aentricle itself In this case 
there wa"- no right %entritiilar jircjiondcniiicc in the elettro-cardiogram 
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\ \\r \1. OK 'I0M0(;|' \|>IIV 


'I li( pntii'nt np(fl fiiit\ mil' liiul In c ti tn ili'il in Im^pilal m Diiiiiilur I'tiJ for 
(IiimiK 111 OIK liil i*- III piiM'ii lii'-toix Ilf kIioiIik of liri .i(li for I In pri‘\ imis two mil a 
liiiif M'lis Cliniuil I Miiiiinal ion iIkI not >-Iiok nn\ jilinoniinlil \ m tin In irt 'I In 
lilood pu'-'''nrt' nii'' Hi'i Hi'i 'I In lUtiiii-i \m i< tIinKitn'l In Oim inlnr I'llJ tin 
lilooil pi ( ssiiK \\ a'' ■'tall il to 111’ I "id 'll In .Intn I !• I t In n a'- lio tiili i| r iti ;.'i)r\ K for 
(lironii Inoin liiti'' anil III inp'ii I "•I lit nil li\ |n rti lignin lli- Mood pn -min in A|a\ ll'lt 
wlicn till' lioud niadi tlii'- dnip'iiosi- was l^ii In'i '| In fiitiint was ri .nlniitti-'l to tin 
.Tolniiincsliinn Mililar\ llosjnt il on .'''I'pti inln r .mtli I'MI, for i lirmin liimnlntis wiili 
''Onii' p\ii.\ia and a prodintiM i oii^di Ills spuinm was tns|\ I|| MoikI pn --iiri wa*! 



In _’T Koiiliiii n !• r i(tii>i. r irn III nnilnlmti ili tin t< r xtln It »* -1 t\ii t i a - tl p' > .1 n i ll 
(Ms<tti ImIwi-hiIi Ittiiiirriutsi-Ilitiii Ih Irnit rtilitinnriii t-trt|ttill Iilnii-IIT 
I ll' ii'trliv I- Ilf III' iirl' riti U rttln 1%)- I It j rt tli ti tu tli ini« it-r t 1 iK a r i o i I (I n-n r 

l« i<)( r ) III* n« t tinl til* tsiin IIP fit (it t h* itnrt t ^ I ) ) )•« 7 '* 


fonnd to lie I "id Ti witli l•\ idi in i ol arti no s( p ni-it, | )u < \ innnation of tin i In-st 
rc \ call’d s( at tered rlioin In lint notlnni: eNi 

'I’lie assoiiatniii of lie pertc nsnni in addition to the liini; disc i-e is sfre-sitl In 
]’ai Knisiin and Hoc le 

I'lfis J() are of a pitnnt a|:(d fort\ one who was sent up with a histor\ ol shuht 
h.ennipt \ sis and .1 diaf;nosis of ihionn lirmnhitis 'I he routine ti h r.nlioonmi (I 11: -•') 
again shows a proininent niiddle an due to the prominent stein of the pnhnonar\ arterc 
'flic hilai shadows an enlaiged due to the jiroinnn nec' of tin pninioinrx arterus I he 
he.irl ‘tliadow as a whole does not ajipe.ir c’nlaigc’fl, lint the In iit appro 11 hts the drop 
sliajie ]'’igs 2 (iii and /i arc runt me right and h’ft olih(]in’ tc Ii r.nhogr nils ]'igs Jtir and i/ 
aic right and left olihiine toniogiains 'fhe right ohlnpie tomogram now deinonstratcs 
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TOilOGRAPHT OF THE CHEST 
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oU. « ge^mal^ mtang m the* c- one .ooH not expect 

(Monliwu. in the nght oblique position and one does not eee it Moreover m 
^^er^^tenor new the n^phagu. pe-e. .traight down without .hewing the 

al indentation into the left aide j v * i, Ar^ nnt .hrm iin\ 

Tomographv (Brown 1943) i ha. aba. been nmntiened but he 
illuatrationa IVe have been unable to obtain ittt.cle. pubhahed in the Argentine bt 
iloreDi ” 



the cr*oph&(iia 
\<y« aftKni the 
>b«wjc» of tbe 
ftortK mdoit tioD 


Wc ha\e tned tomog^aph^ m th« nglit and loft obliqae position* poaterior and 
anterior ^Mthoxrt being able to demonstrate the arch ITiia rather confirm* Lewis 
Bttttement that rt i* not poaaible to demonstrate the arch In the left oblique portion 
This very failure to deraonatrate tlie arch by tomogiaph\ in tbe left obbque position i* a 
pomt of considerable diagmwtio significance 

Figi 28a-A are of a case of eo-arctatioa of the aorta Tbe petwnt a a* a corporal 
m tlw S E A C aged twentv-elght Ho was admitted to a ho« 7 )ital for the first time in 
December 1043 with acute eplstavw He was discharged a* a ease of turmorrhage from 
the usual spot of little a area on the septum He was onl\ in the hospital for six dav* 
lie was re-admitted to the same hoepltal several months later with severe opistaxi* of 


tiGS 28/, 28^ and 287i Angio-cardio tomograms m the left oblique position Note that tlxe whole arch of the 
aorta is demonstrated This is not ns cur\ed ns in the normal case m this position It is considerabl} 
narrower than it is m the normal aorta m this position, m spite of the ob\ lous constriction at the junction 
of the arch and the descendmg portion Tlie vessel to the right of the sternum is an enlarged internal 
mammnrj arterj Tlie ^essel to the left of the sternum is apparently the enlarged mtemal mammary 
artery of the left side, and not the anterior coronary artery 



tomocraph\ of the chest J*- 

fourtcm horn, duration Hu blood prawiire un» found to be ift1'I08 m the nght »nu 
nnd 215/110 m the left am In the left leg the .«tohe blood pie^ure um 140 Con 
dderable epigoetnc pulration found. The vem, in the neck neir dletendeil a^ 
marked pulvition waa preeent The dilated veaaela neie felt pulaating oier the right 
•capular iwioa. The rotitiw chest eiamiiwJtion •bowed the eharnctcmtic arpcanuicen 
of the heort .Dd aorta (Fig 2S) The left BMle of tbe heart w w enlarged and the aorta 

appeared elongated The ascending hmb waa not w tderwd. No definite aortic knuckle 
couW be detected nnd the aortic arch could not he traced on the acrecn in the oblique 
iieaa (Figa ;4<r and b) In the filma taken with the rwopbagua filled with hanuni no 



Fw ''I The rout w tHer*kl>oer«cn «hi7^ ootehioa: of thr nte. nrt •>/> to a in the prri yoo> Mi*e 
wf eouwnlembJe coU i ' tyu gnt of the left •«»de of the brart Tbe trafp- et^ diameter of the be«rt l* 

13 _ The peedicticm diatoeteT 1 The ocwtir abodov doee. ae* apTear eniarprd Tl» *ort c 
knueVle u not proouneat and the avcmdui^ aorta i not prommerit 

tvjHCQl aortic mdentation is •hown No indentation a shown into the ieft SKle of the 
QortQ b\ the aortic arch in the postero-onteriorMCMa (Fig* 2^ and rf) In the right and 
left oblique tomogTims it w not possible to trace tbe aortic arch (Fig' 2^ and /) 
Ero'ion of the nbs b\ the collateral circulation la well denionstmted 

Fig 2^ u an angio cirdio-tomogram m tbe loft oblique jiO'-ition The an.h is well 
demon trated and a con tnction » shown It will be notctl tliat m spite of the conktric 
tion tbe arch is not w idened It should be noted al'-o that the shape of the anh is aftered 
m that It u IcbS cun ed than m the normal case m tht ptmikm The markedh enlargnl 
internal mam man, artecio* arc well demon trated In tbe print of the same film (Fig 28A) 
the sternum is shown between two Lirge pntancl ve^-^ls The M>kol on the right side 
of the stemnm u no doubt an enlarged internal niamman arterv Tbe \ctkel toward the 

left of the sternum appears to be the internal maramarv on the left side 
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A IVIANUAL OF TOMOGRAPHY 


Figs 29a-c are of anotlier case of co-arctation of tlic aorta The patient was an 
air mechanic, aged eighteen He felt perfectly w ell, could take part in sports, drill and 
do his physical training normally He w^as sent m for an examination by his unit medical 
officer because in a recent examination he had been found to have a loud systolic murmur 
all over the heart, and his blood piessure Avas 176/1 10 The first sound Avas normal, but 
there w^as a loud sj'stohc murmur in the left parasternal region conducted into the axilla 



Fio 29a Right oblique teleradiogrnm uith tlie 
oesophagus filled iMth barium again docs not 
show an^ characteristic aortic indentation 
There is howe\ er, an unusual sharp indenta 
tion into the cesophagus in the region of tlic left 
auricle Tlic indentation is too sharp to be due 
to the auricle This indentation was constant 
in all positions 


1* ir 291/ Again shows the inilentation wnth the 
patient in the supine position 


and infra -scapular region The second sound Avas accentuated AAitli a low-pitched 
diastohc murmur The blood pressure m the right arm was 205/1 15 Jn the left arm it 
AA'as 170/110 It aatU be obserA'ed in the teleradiogram that the notching in the ribs is more 
marked m the right side of the chest than in the left (Bayley and Holoubek, 1940)®® 
suggesting that this is one of the rare cases of co-arctation in which tlie stenosis i= close 
to the left sub-claAuan The pressure in the legs was unobtainable The pulse was grossly 
irregular (multiple extra systoles) The pulsation of the vessels could be felt on the 
patient’s back 


TOilOGRAPHY OF THE CHEST 



7vi Bbcm tbe m t}ve ftntmof ftMhan Thrt^ idight dmiAtMo of the 

ervphti^tkt to the Wt in (he rrgMa of (be aortic rrh 
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A JIANUAL OF TOi^IOGRAPHY 



Figs 29j and 2dh Postenor anterior and oblique kjTnograms Tliese are included for the sake of complete 
ness Tlie "n a\ es in the oblique \ lew appear irregular er the left border of the heart ith the pnten 
interv entncular septum which this patient has, one would hn\e expected more disturbance in i 
kymograms 




TOMOCR\PH\ OF THE CHEST 







}“ i( 2*h/i Till Irft \riitrnlo alrnnvt «inptiMl 
Tli^ < nr\ ( (I \ ( IS iitmii n 


?j( Th* lif*art )ia*< < mj)tip<l t)ie (h o Tlio 

c iini^tJ \o«‘j 1 in tho jK^vitinn <>r thr nrrii is n^ain 
nhomi 71ii'=» njijMiipf* too tIon;^\tod niui nnrrou 
to Ik th^' <J» ft^rt in thi nn h of tiio nortu 


feature in tins case is the large \essel f.lio\Mi in the right ol)hr|iic toinograiii which would 
appear to be an unusual pulinonar\ \ein 

Tins would probabh account for the unusual indentation into the cesophagtis in the 
right obluiuc \icw The indentation doet. not conform to the usual indentation caused b^ 
an enlarged left auricle The indentation is too sharji and of too small a diameter 

Brenner^** maintains that the pulmonar\ \ems are not Msible m the radiograph 
In the present instance from the direction of the \cssel and its position it should be 
regarded as a \ein An illustration with \eins m this position is gnen b\ Bobb and 
Steinberg (l‘)30-40) 

The angio-cardiograms of this case (Figs 20i— ?i) also fail to demonstrate the defect 
in the arch These figures show the control film and the fi\e films taken in ten seconds 
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TOMOTR M’H\ OF THE CHEST 

from the time the Injection *toppctl Tlie iniection iKclf took to three 
(Unit -Colonel PhilUir.) Tlie nngio^nhogmm again iloc^ not show the actiml defect in 



Fk. J1 Tbr pfx ftb-bP*rt roiDptrte}> oW«t»ml Fw 3I« TTif of tb“ b-«rt i d^mon 
b> the bcp€ t hkdom mlhHoranpmm 


the arch or the orch itft^ There one narrow retael m the portion of the arch but it i» 
ranch more hkeh to be a divialon of the pobnonatv artery than an eitrerad,) najron arcJi 
We hai-e not had an opportorutj of doing an angio-canUo-tomogram of this patient 



02 


A OF TOMOOFAPnr 


Brigadier E Bedfoid suggests that llic ailent \\ idening of the ascending and tiansvcr-e 
portions of tlie areli in eo-ai elation of tlic aoita depeinls on tlic ago of llie patient ns ne)l 
as on tlie amount of stenosis at llie defect In oldei jinlients tlie ascending and lrans\ cr-e 
poi turns of tlie nicli Moiild be more pioininenl Ilian in vonng indnidnnls 

Apex of Heart 

We Iin\e found loinogiains of gicalci miIiic llinn k\inogrnins in doinonstialing tlie 
apc\ of the heart If the plnsician wants to nicnsiiie the tians\erse diameter of the 



'Vic Jlic ii^od fift\ ruinplniiufl oT jailpitatioii iitul j)nHonliMl ]>am on exertion 

Tlure were idcHpretuI nnhIoIk inurtiiurH but ih» «\iinn‘iiM or (bddnnp T)ie routine teltnubo^mm 
<Ioes not ‘?ho\\ mn nirdine (d)norinnli(\ 

heait then the tomogram will indicate the position of the apc\ when it is ohscured m 
routine films h\ either a hca\\ breast ora tlmkened pleiini oi a pleural elTusion 

An epicardial jiad of fat (’ Xoinenclatuie and (,'riteiia tor Diagnosis of Diseases of the 
Heait 1042 and Kant? and Pinnei 1*)3(>)'’' ■*- not infrccpienlh obscures the ai)e\ of 
the Jieait and makes the estimation of the tians\eito diameter difiicult B ith the loino- 
giams the epicardial pad of fat is separated from the heait, and one mn^ then judge moie 
leadih the tians\eise diametei of the heait for estimating the heart chest latio or for 
eompanson with the jircdictcd diameter of the heart (Ungerlcidcr and Giibner 1^42)“ 
(Figs to and 3Uf? and 31 and 31ff) 

Cardiac Valves 

Anothei condition m which tomoginpin mn\ be of calue is m the demonstration of 
calcification m the cardiac \al\es In the routine films shadows in the region of the aortic 



03 


TOMOGRAPH! OF THE CHEST 

and mitral valvra nin} be due to glands in the mediastinum or calcification m the costal 
cartflagea. It is true that on the eoreen one sees the oharaotenstlo dancing moremcnta due 
to the pulsation of the hcArt In the tomograms there can be no doubt v. here the shadou s 
are from their distance from the chest walL The shadows are etaggorated in the tomo 
grams because the exposures are between half and one second and movement dunng tins 
jiCTiod gives exaggerated Bixe (Figs 32a-326) (Meml C Soeman 1&43)** 

Unusual shadows m the region of the lieart are beet differentiated b\ tomography 
possibly in combination with k^^uograpllJ Figs 33n-33/ show an unusual cu^ralar mass 
associated in the routine views with a prominent left ventncle The heart is over to the 



Pio? t 2 o«nd >>6 Otil»qtie tonxjgwimt C*leiflrat»on in the iOTtwi empi u dMimrtrttwL 


left because of the pueumo-tliorax on the right side There is a lustorv that when the 
patient enlisted some vrera ago in England one of the examinmg medical officers was 
w omed about the heart condition but after oalling another medical officer m consultation 
the patient was passed as fit Subsequently the patient developed jrahnonary tubercle in 
the Mid East When ho w as "V ravwl the unosuaJ appearance of the heart w as noted and 
he mas sent to South Afnca 

The radiographs show that the patient has a large circular raaiw which at first sight 
w cmkJ appear to bo part of the heart The tomograms show the mass to lie posterior to the 

left lentncle and tliat It M not part of the heart The diagnosis is still obscure Tlieraoet 
favoured diagnosis is a h^-dat^d cyst mxiatid oysU wnthm the pencordium have been 
desenbed by A Tracy 1042*^ 

mtnU Stenodi 

Tomogmphx <,,11 found nv,ftd nhen thore h difficuHj m tbfferentiating llie 
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A i\L4JNTJAL OF TOIMOGRAPHY 



Fig 33 TelerHcliogmmofnnlmpcnnlpoldicrwilhnpnciimo lhorn\onfhcngIif side TJie heart nppenrs 
iinusunll\ prominent in tlie region of tlie njicv. Tlic condition of his lionri nni quened at tlic time 
of enlistment some \enrs prcnoiish m England 




Figs 33a and 331) Right oblique and left lateral ^^ews There is a large circular shadow m the cardiac region 




GG 


A MANUAL OF TOMOGKAPHY 



Fig 34 Teleradiogram The typical mitral Flo 34a Tlie right oblique and p n views, with 
configuration is shown There is a largo shadow the ccsophogus filled w ith bonum The indentn 
projecting beyond the right border of the heart tion into the cesopliagus is demonstrstecL 


Fig 341) Tomogram in the postero anterior Fio 34c The kymogrnm does not differentiate 
direction 33io loft nuncio is now differentiated the shadows in the region of the right roots as 

from the right border of the heart and the left well ns the tomogram 

bronchus is shown to be pushed upwards, by the 
loft auricle The angle lietween the right and 
left bronchi has been w idened 
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tliadous »t the nght border of the heart m roch condition* a* mitral stenoel* It may 
not aUax"* be ea*) to wparate the ahadow tliroun by the loft aunclo from the right 
auricle Tcmiogrmph\ mil Krpnrate the left anncle from tho right anncle at in the 
follow mg caao — 

Fig* 34-34C demomrtmte a caw of mltml rtcnoal* with a giant loft annelo. The 
patient in tho \\ tged nineteen auddenl^ conghed up a pint of bnght red blood 

Pre\noua to thk she had had a aliglit eough Slie did not have any hlatoi^ of rheumatic 
fever On examination her lipa w ero allghth cynnoewl She had a malar fliiah Tho Kahn 
test waa (4 plna) (+ + + +) luid a diastolic tlirillat the apex a loud rough ayntolio 
murmur at the apex, and a mnibbng diastolic murmur 

The routine teleradiograra shows the t\pical mitral configuration with a largo 
shadow at the right border of the lieart The ocsopluiga* fillcil with honnm sIiowb the 
large indentation by tlve loft auricle Tho tomogmm* in tho po^tero-antenor view 
ddTerentiate the ngiit s>do of tho heart from the left anricle and also show tlio left bronchus 
pushed upwards by the left aunclo Kote that tho kymiogram doc* not show tho p<il*a 
tlon* of the left and right auncle* a* clearly as the tomogram sliows their margins 
Increased pulsation of the pulmonni^ arterv i* show n 

It i* of more importance to bo able to denion*tmto tho slightly cnlargxxl left auricle 
and tomography may well prove of value m thi* direction 

\\t ba\o found tomography combioed with tho ovaminatlon of the patient in 
the saplne nght oblique portion to demonstrate the left auricular Impression on tho 
cnwphagtLB of very definite valnc m diagnosing early mitral bteno^b 



CHAPTER III 


TOMOGRAPHY OF THE SPINE 

There can be no doubt from tbe luevious section tliat tomograpJij’^ is of considerabJe 
value in the X-raj'^ investigation of tlie chest, but it can pla}'^ an even more important 
role m the investigation of tlie sjime (Wembien, M , 1938) Some paits of the spine are 
iiormaU}’^ vei}’^ difficult to demonstrate in routine radiograplis The upper dorsal or 



Fig 35 Routine Internl mo^\ of Fio 35a Tlie samo pntient taken Fig 356 The tomogram demon 
a dorsal spine taken iMtli a immediately nftemards, but stratcs the bone detail much 
rotating anode tube breathing gently better than the preMOUs two 

1 leu s 

certuco-dorsal regions, m a patient intli a short neck, are difficult to demonstrate fuUy 
The lunibo-sacral region nia}^ cause difficulty, although peihaps not to the same extent 
as the cervico-dorsal legion It is of interest to note that in the verj^ eaity papers the 
value of tomography in these regions was anticipated (Ziedes Des Plantes, 1932) ^ 

The dorsal spine is frequently obscured bjr the lungs and radiologists have noticed 
that ver 3 r frequentl}^ the dorsal spine show s up better in the lateral new wdien the patient 
IS allowed to breathe during the exposme The niovement of the lungs has a toniograpluc 
effect showing the vertebrie more clearly Figs 35, a and b, are three films of the same 
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spine taken in *tiicc«eioo It v, HI be seen that in the routine film of tho dorsal splno the 
King* obsctire tlie detail of the vertobrro (Fig 35) The film mm taken with n rotating 
anode tube and luwler the beet po^blo combtiona 3\ith the patient breathing gently 
during the cxpoeiiro better detail la obtained (Fig 35rt) but Mith tho tomogram the beet 
detail i*i obtained in this region (fig 35i) Ivow thl* is a normal spine and these views 
are ahonn to illuatrate tho difference in the nonnal spine botw eon the routine lateral ^^eM' 
and the tomogram of the lateral \now 

Wo liaNt) found tho tomograph of such value in the demonstration of early frncturcs 
in estimating consolidation and In estnbhshing tho differential diagnosis betw ecn fractures 
congenital variations ostcO'm^■elit^s and tubercle that no fmcturwl splno — and we have 
a considerable number of these — oi'cr leaves the Chamber of 3Ilncs Hospital (Civil or 
ihbtarv Sections) m Ithout being tomographetl at one stag© or another In fracture caisos 



rt u during the healing stage to demonstrito consolidation tliat tho tomograms ore 
gencsrallj taken In thow coses m which the diagnosis is In doubt tomograms are alro 
mianably taken at the first examination 

Fractttrei of Vertehrw 

3Vhat are tho appoorancca on which a diagnosis of a conipre^on fiacturo of a 
1 ertebra is based * 

First tliere is the overhang of the upper and anterior angle which is characteristic 
of the uroal fleiion compnmion fracture Then there is the ime of buckled tmbecuJ® 
the Tcrtebra genoraUj- parallel to the tipper etirf.c® There i. the inortaeed domtiU 
of the upper porhoo of tho vertebra above tlie lute of bncliled trabocula, pose.hly due to 
haratorrhege end the compre«ion Theee .re the three poinU on ahtch one (Legnoeee 
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fractures of vertebrse (Wembren, M , 1940) Tbej’- may all be demonstrable, but at 
least one of these points has to be demonstiated before a diagnosis of a fractured vertebra 
can be made Figs 36, 3Ga, 37 and 37a illustrate these three points in routine and 
tomographic views These points are well demonstrated in the above aveiage fractures, 
but it IS an extraordinary fact that whereas in tlie one patient one vertebra may become 
very badl}’- crushed, in another patient with the same tj^^ie of accident and, as fai as one 
can judge, due to the same amount of force, four oi five vertebral maj’’ be very slightly 



Fio 37 Routine Intern! \ ie\i Less marked Fio 37o Tomogmms demonstmto the 
compression fractures of three \crtcbrie The tliree cardinal points in L 1 and D 13 also 
three main points can be detected in L 3 


compressed It is m these slight compressions, uliicli cannot be demonstiated in routine 
antero-postenor and lateral or oblique views that tlie tomogiam is of value 

Figs 38, etc , are films showing the 10th and 11th doisal vertebiai to be compressed, 
but there is no deformit}^ othei tiian the compressions (Figs 38-38e) It u ill be observed 
that although there is this severe degree of compression theie is no enlargement of the 
antero-postenor diameter of the vertebia The patient had fallen backiiaids on his 
shoulders and his feet had swung ovei his head The orthopaidic surgeons at first u ould 
not accept this as a fracture Observe the difference in the appearances and the absolute 
confirmation in the oblique tomograms vhich show the slight overhang and the buckled 
trabeculae and the increased density And it mil be obseived that there are three 
fractured vertebrae, the 10th, 11th and 12th, but the fracture of the 12th is not shown in 
the routine film at all 
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Fig 38a 


Lateral \aew of the dorsal spine ThoIOthand 11th dorsal \ertebrm 
appear compressed Tliere is no deformity 
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Fio IjOc«lL*edl i«r«l\t«vr Ag«jiiiico*ofU>»thn* Fia ttic Oblique virr Tbrre u camr * 
o«rdm*l ponrt* emn b* dotaotad Mthpogh the TVrtai^w au g y faoo of booUed trmbecol* md »ery 
ppe«T rnmnrfi.lL It ■ not p<-»— from tlii* th ili^t daf nnitj 
to wbetber tbrre t* an old or racmit ftnctora or any 
fraotiir* at all 
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The following cawi (Fjgs 3ft-39/) lUoatratn the VTilae of toroogr*ph} m deciding 
whether there ban been a new injarj in a patient with a history of an old injury to a 
vertebra The patient aged forty nine gave a history of an injun to the spmo aeven 
yean) previousI\ This injury wm in the region of the lower lumbar spine and ho had 
been laid up for a month following the mjary The day before these filma were taken ho 
had been struck on the back by a rook and had somersaulted 20 ft He received injuries 
to the chest and had abrasions over the back Ho had a fractured rib with a pnoumo 



Fiq 30 Rofltin «nt rr 
POttwKir \ Ml or th* 
Imsbwr tpinr Thmv i 
•OHM ddWmit^ of ti)« 
4th loinkMi but rwvnt 
frm tore cwnnot b# d«ter 
t*d Thp d olon 

Cr*rt r« of tlr" 
JW to 4th lomb^ 
tiwo^er** 


Flo yOo Routine hter^l >U> 3i6 Th* kft oWtqoe routm© agmin 
non of the lumbar •pine do(-» not »hcr* aaj debarte rrrtot ftwetarr 
Tb» 4tl Ininber ertebr* i» 

ff> Tn |m ifi l and Ifao ao 

tmor maripo bubm fo 
»ard Thep* i». hemevar 
nea bon fornmUon and 
■cltraau r tha upper and 
ntenor raarfui ftlia4lh. 
ai>d al«o on the upper and 
anten marg™ 3rd 

lumliar M th locab^d 
new boDO f rmation od a 
hutory of an ofd ut] ry t 
If Dot poMihlo to oa) that 
ther* hero a rrrmt 




Hiorax He hart no niptoma oi or the mid bno of the Bpmo To o rtoi a after the acoident 
ho deretoiiert marked obdominal diBtenaion Tlie rontme onlrro-poatenor non of the 
•pmofPig 30)shoe«thediBtcnnonofthocoloii «hicli gate n-e to a grare anapicion that 
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a vertebia had been injuied, althougli jn the present case the patient also had fractured 
ribs, and a pneumo-thorax to account for tlie distension The diagnostic significance of 
the distended colon was therefore not so great as in the usual case of injury to the spine 
Fig 39a, the lateral view, shows considerable compression of the 4th lumbar uith a 
bulging anteiior margin There is, however, new bone formation localised to the upper 
and anterior angle of the 4th lumbar and also localised to the 3rd lumbar It is not 
apparent from these loutine ^neus whether there has been a recent injury or not to the 



Fig 39c The nglit oblique mo« now shous Fia 30(/ Locnliscd Internl mow Tlioro is n trans 

suspicious o\crlop of the upper and radiant area in t}io anterior portion of the liody of the 

anterior margin It will bo seen from \ertcbrn 

the illustrations m the folloaang section 

that similar appearances may bo seen witli 

unusual ‘ moulding ” in an old fracture 


4tli lumbar vertebia Figs 39i and c, the oblique views, again sliow the nev bonefoiinn- 
tion and sliow some overlap at the upper and anterior margin of the 4th lumbar, but this 
overlap is of tlie tjqie seen with old fractures Fig 39d, locahsed lateral view , again does 
not show anj" definite fracture hne, although there is a circular area of rarefaction in tlie 
body of the 4th lumbar vertebra The tomograms. Figs 39e and /, definitely show a 
fractuie lunning conipletel}^ through the bod^'^ of the vertebra in the vertical direction, 
passing right through the transradiant area These tomograms leave no doubt that there 
has been a recent injur}^ 
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Upper Dorsal Region 

The difficult}^ of demonstrating the upper dorsal region even m tlie normal has been 
mentioned It is therefore extremelj’^ difficult to be certain whether a fracture is present 
in this region or not Figs 40 and 40n are routine ^^e\^s of an upper dorsal spine m vhich 
no defimte fractures can be detected Fig 40b, the tomogram of the same vertebnc, 
shows that there is not the shghtest doubt that several vertebral are fractured, f e , the 
3rd, 4th, 5th and Cth dorsal vertebral 



Fig 40 Routine lateral Men of tlie 
dorsal spine taken ivitli a rotating 
anode tube 


Fio 40a Loenlised to tlie 
upper dorsal region Definite 
fractures cannot be seen but 
the upper surfaces of D 3 and 
D 4 in the localised i len 
appear concai e 

Xolr Tlie lungs obscure 
the detail of the lertebm 


10 40!) Tlie tomogram defi 

niteh shoirs that there are 
compression fractures of the 
3rd 4th, 5th and 0th dorsal 
\ertebne 


Figs 41 and 41a are of a similar case and shov fractures of the 5th and 6 th dorsal 
vertebras m the tomograms only 

Fractures m unusual regions, such as the articular facets laminae and pedicles, are 
not onlv best demonstrated by tomograms but sometimes can onty be demonstrated bv 
tomograpln (Wembren , 1941) The posterior spinous processes m the upper dorsal 
region are difficult to demonstrate, and the differential diagnosis betveen a fractured 
posterior spinous process and a persisting epiph 3 ^sis is best estabhshed by tomograpln 
Figs 42-425 are of a patient vhose plane crashed at 170 miles an hour He was 
strapped in at the time He walked about 40 3 ards after lea^niig the plane and vas then 





TOMOGRAPH! OF THE SPINE 70 

drivtD b\ c*t a •hort di^nnco to the aerodrome hospital (Thtro uas }ii‘*torv of a luTier 
extenakin injnn in 1034 ) He was not lawl up but wai gi\en plijuiothcmi)) treatment 
for about a month Tlirre •were no asm^ptoma after this month of ph\Ti\othorop\ Tlio 
films were taken one month after the recent Injun In aplto of a ten definite fracture of 
the iwi lumbar \eftebm It rs po^ihle from the oblJciuo tomogmm to mj that the Raps 



Fk> 4l Routine latend ir« A niruU rmw The 
In<*a^ oinnm tlw Jelul n (ho ifpprr UotmI rejHio 
Ftwrtured ertHie r«nnot be <irter(eH 


m the pftT* mterarticulan* are congenital m origin and not associated with the fracture of 
the ind lambar It is onlr because of tlio characteristic appearance* In tJio tomograme 
that one can be bO confident that tboso ^ps are not due to miory Gaps of this deacnption 
are most frcsiu«mtlj seen m the para mterarUcnlam on each feido of the 5lh lumbar 
loTehra in asMKiatwn with ai>ond>Iol^-«ts or apondjloliathrtis of tli© 3th lumbar on the 
•ft cram 
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rio 41(1 The tomogrnms show compression fmctiircs of the oth nnd 0th clorsnl \ortcbrie 



Fio 42 Routine nntero posterior 
\ie« iSho^\8 n 80 \ero compression 
fracture of nn unusual tjpo of the 
2n(l lumbar The inferior portion 
of the \ ortebra has heen frncturcci 
Unusual gaps are shown in tho 
3rd lumbar 


IMOS 42a nnd 42b Oblique tomograms show gnps in the pars 
intcrnrticuInriB of tho 3rd himbnr Tlio outlines nro 
sclerosed, nnd tlio gnps nro congonitnl m origin nnd not duo o 
fractures It will bo rccnlled thnt tlicso congcnitnl gnps nro mos 
frequently seen m tlio pars internrticulnris of tho Gth lum^r in 
enses of spondylolisthesis or spondylolysis In the presen ^ 
tho diagnosis of congenital gnps mthor thnn trnumn ic gap 
could only bo made w ith confidence w ith tho help ^ 

Koutino obhquo mows did not show up sufiieicnt dctni 
dofinito diagnosis 
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The fiTqnenoy of BpondylolvBls and spondylobrthemfl of the 5th lumbar on the Bacrum 
i« remarkably constant m all raoe* the incidence being between 5 5 per cent and 0 6 per 
cent ahether it IS in the Eelomo theahitomcee or the Bantu (Freiberg 1939)*^ 

An analysis of the spines of a group of several hundred rmneri show ed the incidence 
of BpocdvlolyKis and apondylolisthesls In these ituners on the Ramd to be 7 per cent 
This is eomeuhat higher than the figures published for the incidence m the Eskimo and 
the Bantu The reason for this higher figure In miners it is felt Is due to tho fact that 
everv lombo-eacral angle is eTammed with special reference to this condition 

Although most fiequently seen m the 6th lumbar vertebra spondylolysis also occurs 
aith decreasing frequency m the other Imnbar vertebrso from the 4th to the let lumbar 
Figa 43—136 are of the 1st lumbar vertebra of an amnan who had Bpondylolisthesis of tho 
6th lumbar on the sacrum a nd spondylolysla of the 4tL lumbar The lateral tomogram 



Fn -U Routine Uterai «r (be Fto Tbe«b(ique\ ew Pio Tb* tomogram 

lombar rertebn refvsn There only liap in the pen demaaatntn un omte 

i* • Rif(Ke<4ian of • f«p m tho pen inle«rtical*n» okariy the ocenjwwtel gip m 

reteierOirulene f the L 1 the pen mtCTmrtJCnJene of 

Uie lit loiaber rertebre 
This pebent elso bed ^xn 
dylolisthMu of tbs Mh 
lumber cm the wrmnn end 
»P«*id} lolymis of the 4th 


tboag sell marked gaps m the pars mterartioulans of the 1st himbar also although there 
M no spondylolorthosis 

Tb«e gape are frequently mis-diagnosed as fractures Moreover even n hen they ore 
recogutsed there may be some doubt vv bother they are due to injury or are due to con 
gwiiUl vanatKHi It ta only when they ere clearly demonstrated m the tomogram that 
one con state deflmtely from the medico-legal aspect and without fear of contradiction 
that the gape are congemtal m ongin 

Figs 44 etc ahow the control obbque and the tomogram of the same region The 
gaps m the pars InterarticularU of the 4th lumbar In this mstanee are clearly demon 
atrated There ts no evidence of any mjurj and it is obvious fixim the anpeoranoes in the 
tomogram that the gap is congenital in ongin 
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An allied condition i. the acccarorj omcle elion n m a [lortion of OM of the 
faceta. The* nppeamnew too are freqnenth diagnoacd aa a fractured lacct 
and Wealing 1033) <• Tl.e tomograma domonatrato the legidar outlinca of the fmpuenta 
A later of Vpltfaetd auhlago ha. been leported to bo prewnt tatueen the acceawrt 
oencle and tile mam poition of tho facet (Oppenlieimcr A 104.) 



F 0 Routmf obijque of the kr»er lunifaer Fio 40« Th t roOBrani, bo» er Khtm tliat 

i>pine ho« fht mrtKoU fin^* of the mattiud tb«Te •orae ntfHVtwn of tb" of thp 
oo <b« of the ar(»«itar fac^ of the articular faeet t tl^ point oq ahich tbr 
Otb lurohv arttrula facet of the paentn icnpmjrc* 


Fig 45 tho rootine obliqne tion to domon^tmte tho lombar artieulirr facets Fig 
45a IS the tomogram »t the same angle Tliie domonstratw the acce*«on ovucle 

The irapingemont of the artioulnr facet of tliOMcnini on tho bo'c of tho correepondiiig 
nrtioiilfir facet of the fitli lumbar lina been det>crfbed ts a couae of Minjitoras althongb 
this condition ma\ bo teen m the absence of a\Tnptoma This region porticulariv in,n 
hea\i patient is best demonstrated in tomogmnis The Fig 40 allows tlie oblique 
\ icw of tlie lower lumbar apine and Fig 40n tho tomograms Rarefaction la ahow n in tlie 
ba'-o of tlie articular facet of the 5th lumbar nt the pomt at wluch the articular ficet of tho 
fcacnim impinges 


84 


A ]\IAmJAL OF TOMOGRAPHY 


Uniimted fractures of articular facets and of pedicles, when the body of the vertebra 
itself has united, are best shomi up in the tomograms 

Figs 47, 47o, show an unumted fracture of the pedicle of the 1st lumbar after the 
body of the vertebra has completely umted The gap between the fragments is shown 
much more clearly m the tomogram than m the routine film 



Fic 47 Routine lateral \ leu suggests bone union Fio 47o Tlie tomogram shows n large gap between 
of the pedicles of the 1st lumbar has not taken the fragments 

place, although the body itself has completelj 
united 


Fracture Dislocations 

Tomography is mvaluable in those unusual cases of a fracture dislocation of a 
veitebra vhere the relationship of the articular facets has to be estabhshed The facet 
of the upper vertebra -which normally is posterior to the facet of the lower vertebra may 
change its position and he anterior to the facet of the low er vertebra 

It IS essential from the surgeon’s point of view' to demonstrate this relationship so 
that lie can decide w hether an open operation to reduce the dislocation ma}' be necessary 
or not 

Figs 48 are of such a case The patient, aged thirty, was hj'perfleved by a fall of 
rock on to his back He had numerous wounds, involving his head, right hand, right 
knee, left elbow and perineum These injuries necessitated operation immediately on 
admission to the hospital While the patient was still under the amesthetic the spine 
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naiXravrd Fic-lSthe mtcro-portMior vww of tbo \ntnb«t ispSiie Ao* » » mmminuted 
factoro 5th« uppor port of the Sod lumbar vertebra ^e Irt Inmlmr » to the ^it of 
the Sod lumbar A tthie gap U riioan between the lofertor^lcolar faret the Irt 
lumbar oQ the left iide and the enperior factt of the Md lumbar on the left sWe nu 
gapunotehtrftnbet'fteenthefeceteonthenghtnde There moat therefore beconfider 
able rotation of the ^ertebne m relation to each other , a at_ a_j 

Fiiz 48a the lateral view show* the lat lumbar to bo dfaplaced antenorlv to the Sud 
lumbar bv an amount equivalent to half the width of a vertebra The relation^^hip of the 
facets I* not clearh shown In the luterul \iew v , i_ a_ ai. 

Fig 486 right oblique new points to the infenor facet of the lit lumbar being on the 


r 


I 


Fw +» Antmj pentmor of tbt fpobf Th^rv i< • coauamslrtl fivtor^ f the upper part >i5« of t St ind 
lumbtir u «<4i u • frtrtort of (bt lit himba trarmer^ p to » t »i of tb^ left tidt it will be ob*crvrd thtt 
tb»h&f«noT arUcula facet of the Itt Ivonbar on the left twW wrilely ■epanted from the npenor artxrular 
ftect on tbt Wt »de of tbt Sod tamber Tbe inferior nrtieiilnT ftett on the njiSt ad* of tbe Itt lomSnr u 
not «>dctr ttparated from tbt ttgrerwr utmilnr facet oo tfae nidzt tide of tbt ^d Imibar Ttw ftert 
<«eittp tadni«no4ncmtihlt to itmte whether tbt facet are frtctnrrd oe not Front thn appramxm one 
woold rrptet coffltTmbtt rottUoD of tbt Ht Imiibar \erttbn a relition to tbe *erl. 

Fm 4 B<i The )oeab«ed Lateral lew rfiovt tbt marled antenor dupUcenient of the lit lumba m reUtusn 
to tbe bid Tbt teUtwDtbip f both be«t« rould not he drstm^d^d rtoi m tbt Ongmtl ffiroa. 

Fis -Mi Tbt rgtSt obbooe new abtnra tbt mfmor artamUr facet of the J»t lamfaer to !>• antenor to the 

■iptwor rtieuJai facet f the *011 lumbar bot it i* not rrxknt from th* wbtther tbt faeeU ar» fractured 

or not It bc«ld ba noted, too, that there it a wido f»p between tbt arttcnlar facett on tbt left tide 



antenor aspect of the luperkir facet of tbo 2i>d lumbar on the right rde The cOTTwpood 
mg facet! on the left §ide are widely lepainted. 

Fig 48c nght obbque tomogram ehows deflniteit the relabonshap of the facet! of 
the Ut and 2nd lumbar and that the facet of the lit lumbar on the right side haa jumped 
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over the facet of the 2nd lumbar vuthout fracturing it The wide separation of the facets 
on the left side can also be distinguished in tins film 

Fig 48d is a film taken soon after operation The upper articular facet of the 
2nd lumbar on the right side has been removed and the lower articular facet of L 1 is 
now m normal relationship to the base of the upper articular facet of L 2 

Figs 49-49/ show a case of traumatic spondylolisthesis until fractures through the 
pars mterarticulaiis of each side of the 4th lumbar The patient was forced downward 
by a fall of rock until legs apart and head flexed towards the left Icnee He was carried 
out and sent to a local hospital for a week and then home to rest He was not X-rayed 
until one month after the accident 



Fro 48c The right oblique tomogram shows Fio 48rf Antero posterior view The patient is in 
\ ery clearly the relationship of the right plaster after a facetectomy (Mr Edelstein) Tlie 
inferior articular facet of the Ist lumbar to the remaining facets ha\e regained normal relationship 
right superior articular facet of the 2nd lumbar to one another 

Tliero IS no fracture The inferior articular 
facet of the 1st lumbar has jumped o\er the 
superior articular facet of the 2nd lumbar 


Apart from the obvious features associated until fractures, one very fre- 
quentlj^ sees portions of the intervertebral disc forced into the bodies of the verte- 
briE In some instances a portion of the disc may be forced right through the 
vertebra (Figs 50-50a) These lierniated portions of the disc may not show up when 
they are centrally placed, in routine radiographs The compact bone surrounding 
the spongiosa obscures these lierniated portions of the disc, but the tomogram shous 
them up clearly 
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Pn 49 Ro«1m» Utmd > tra of the lumba cptoe *ho«* epoful^kJ vlhetu of the 4lh InzabAr on the JMh It 
aJt be noted that there are none of the eonjcen lai at Kfol a*«v-iateH « th the ueoal ajnnd^Itathe^i 
of tba flU> on the aacruiTi A frafnieDt of bone « alam de>pl*re<l from the Sth limhar 
Fro 49« Atoealerd le-a demcaxtratea the d ^ilared fr aj nofot of hcoe and the fraHure<l opreTirfkre'of L tt. 
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Flo iAi CbbqDc toan^nm bowl Uv fr^torrd Fio OUjow tocoo^mm dnsfitt'tntr^ tbr 

upfirf «rtir ti\mT t«c«t o{ L S. fcmrtor* tirooA the p«rk «f L 4 

with lh“ iTvahuit Ur-» of ahp u pmt li«t »t tu the 
!>««<• of L 4 and L 5 cq tbr ncht ndr 
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Fio 49/ Tlio routine oblique Me\r demonstrates hoH 
inadequate it is compared inth tlie oblique 
tomogram 




P« afi. Rho»»m^*Teeocnprp~H»cin rrprtwT (B the Flo 0/V, The tomc«ram then a Urge m thr 
routiar Utenl >e« mttnl port oa of the ertebn due to a porttOQ 

oftbed'^ha g b rro Corre d compirt 1\ thfooah 
tb^ rrtrtira 
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Consolidation of Fractures 

It has been mentioned that we find the tomogram even of greater value m determimng 
the state of consohdation of fractured vertebrae than m the diagnosis of firactured vertebrae 
Now what happens when a fractured vertebra begins to heal It vaU be recalled that the 
average period for heahng m the dorso-lumbar region is some four months, depending to 
some extent on the seventy of the fracture In the upper dorsal region it is not necessary 



Fio ol Routine lateral Me« Shows slight com Fio 51a Routine lateral view Fi\o montlis after 
pression fractures of D 12 and L 1 the accident the overhang, buckled trabecul® and 

increased density have disappeared 


to immobihse the patient for so long a penod (Watson-Jones, 1941) In the lover 
lumbar region, where the vertebra has to bear so much more of the weight of the bod} , 
immobihsation may have to be carried on for a much longer penod to obtain firm umon 
Nov , as the vertebra begins to heal the upper and antenor angle tends to become rounded 
The line of buckled trabeculte disappears, the increased density above the hne of buckled 
trabeculre disappears and the vertebra assumes a more umform density (Figs 51 - 520 ') 

At times one sees in the obhque Anew or in the lateral view a considerable amount of 
overlap of the upper and antenor portion of the vertebra, and it becomes difficult to tell 
after a period of four months v hether the overhanging portion is united or not 
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Fio 53 Shows 1 2th and Fig 53a Four months Inter shoMS still Fio 535 Tomop’nm elious 
llth dorsal \ertebra fmc some deformity of some of the upper distincth tliat the fractures 

turod A.leo the 9tli, 8th, and anterior angles but it is not of the lOtli and Otli dorsal 

7th Gth and 5th are possible to state from tins Mew whether Acrtebrn. are not jet con 

fractimd consolidation has taken place or not solidated 
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The following Figs 54-546 are also of a miner and also deraonstrate the value of 
tomogTaph^ In estimating the extent of union. The patient a miner agwl tn onty mne 
nos thrown on to his face hy a fall of rock. There was n small wonnd over the posterior 
spinous process of L.1 He eomplamwl of pain and tenderness in the region of D 12-L 3 
There w as a historv of an mjury some three vearu previoush hot this had onli kept him 
m hospital for one week. Fig 54 the ohhque view of the lumbar spine shows a fracture of 
LI Fig ^ taken fonr months later m the same position shows the fracture to be 
apparentlv consohdated Fig 546 the tomogram however shows that it Is not 
con^obdflted. 



F» W Tb* obUqof ten »bcrm a ftaetnre of L 1 Fio J4o Poor eocdUm later la the obJtqi^ \ tern 

tba fraetxire pfMr* eoDaolK^ted 

The demonstration of complete consohdation or not is b\ no menns an unimportant 
point A patient has to return to work, nod it i» obvious both from tho patient s and 
the emplojers point of mow tiiat the plaster should be romoted as soon as it la safe 
to do so The following is a case deraonstiatmg these points (Figs 55 and a5a) The 
patient had been invoiced in a car aocKlent Ho bad been taken to boepital hut not 
treated m plaster There mav haie been some reason unknown to the writer but 
the patient was kept for four months in that hospital without immobilisation m plaster 
A piaster was onl\ applied after four months and was renioied two weeks later for some 
unknown reason Four months after the removal of this plaster the pabent consulted an 
ortbopeedJe surgeon The rontme examination at that time (Fig 5o) shows the extreme 
compression of D 8 In view of the fact that nine months bad elapsed since the accident 



Fig The tomogram Ehow¥ that it is not consohdated 
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Fio fli Rotrtme f ter«l len of the dorMl of • 
MOmAiL «ho biMl had an ccxVnt etfht rooQlb^ 
Kmalr and bad not been treated The lUh dctrsil 
It markedljr cocnpeee'a^i but from th« routino lateral 
ew t It not leer tkhrtber It u consolidated orn t 


to Jla Tbe tOTnonram ihoa that it « noi 
coartolidaled Not the irediilar upper and 
anteno portico of tbe ertebra tomo- 

Itram alto ahoma that D 0 i frortured 
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the qiie‘-tion arose A\lietlier the vertebra \\as eonsolidated or not It is not possible to tell 
from Fig JO vlietlier complete consolidation has taken place The tomogram, Fig 55a, 
“'hous not onh tliat complete consolidation has not taken place (the upper margin of D 8 
IS still irregular) it also shous the extreme eompression and, moreover, demonstrates a 
fracture of D 7 Part of the intervertebral disc has been jiushed into the upper portion 
ofD 7 


Fracture of Odontoid Process 

The follow ing figures are of an unusual case The patient, the son of a Johannesburg 
•'iirgeon fell from a tree, stnick his lumbar region on a branch and then the back of 



pji “jO Mtu of t)ie cor\ical fipinc in Vui ^Ga Lntoral vitu in tlif rn^ct poHition Tin 

tip rtxumlxnl position Xo displnrcment ih Iflt cervionl ih nou jiostcrior to the 2n(l rorvicnl 
bhouTi Tlic odontoid procoHs ih diHjiInrcd pOHtonorlj 

Tlicrc IS no doubt that there ih a frarturc at the 
junction of Dio odontoid pnx f hh and tlio I>orI\ of 
the \rrtf'bra 

his head on the ground The routine films (Figs >0 and iKxi) show that when the lateral 
view IS faken with the child in the erect position, the 1st cervical becomes displaced 
j)o-teriorK on the 2nd cer\ical, taking the odontoid process with it, although m the l^mg 
lateral jio'ition no disjilacement could be detected (Fig 55) There can be no doub^ from 
tho'C lilms that there is a fracture at the junction of the odontoiel process and the bod\ 
of the eertebra (Figs 50a anel h) He was put in plaster b\ Ur du Toit, and four months 
later he was X-raec 1 again to show whether union had taken place or not The following 
(J'ur- ‘X)'- il and r) sliow the alignment to be normal Some evidence of union can he 
detoi fed m the lateral vicw' In the antero-pO'tenor tomograms consohelation is not vet 
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Pia aW Aatm ppi««no tew thionA tb» ©pen 
sKKrth (bo* iB( th« fn«tur«<l ©doetoid pra«^ 


Fio 04c- L«tml yrvw four months &f1 
the sradmt sjud aflrr iaiiDobUj«tlaa 
plsfter. the eLgnmni t e l e nu the ] 
ks(\ t&a ©en vcel \* aormsL 



Fm M Antero pottww tocnofrems tbcnr en Fio (HW Obhq» tODme:T»me foot mcmthi aflcf the 
adTmBced degree of anxwj boteeen the odontoid laiurT 

procew end the bodj of the £ml cen >nd 


qnito complete Thi* degree of deteul and the confidence uith which the dUgnoaia and 
prognoei^ can be made are not powible trrthont tomography 


»P ? 
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Differential Diagnosis 

Adoli SCI vt Ki pjiosis AND Ei'iPn\siTis Tlic comjiicssion of \ citcbiai as llie result 
of trauma lias been clemonshated but Acitcbiac aie fiequcntl\ found to be wedged in 
(be nnd-doisal legion and tbeie js ficquentlv some be\clling of tlic A^eitebra; m the 
dor-'O-lumliar icgion In tlic mid-doisal legion wedging of the leitcbire is fiequeiith 
seen due to an old-s(andmg adolescent kv])liosis Tins condition oceuis much more 
fiequcnth (ban climeians icalise It ficqucntly goes nniccogmsed because the svmptoiiis 



III Iiilinil\u« nr the (lorwil Jin 'i'in T in. ton1n^^n^l hIiowh tlip r|)ii)li \ hph mid tlio irrofiiilni 

spun I nrl\ of iulol(s<iut end plntm iiml ,S( liinorl h nodPH 

k\ pllO'^ls 


are mild Main cases of old-standing adolescent K\ jibosis are seen in routine cxamiiin 
tioiis of tlie sjuiie for conditions other than fractures I’liere are a numlici of theories 
for tlie decehqiment of adolescent kvpliosis .Sclieiiermann s disease, certebral cjiipli\sitis, 
or appuntues spine as the condition is sometimes termed (Kleinberg, I'lJH) 'J’licrc 
IS tlie suggest Kill b\ "Mail (hat trauma is res[)ons]ble for (he condition Lou-grade 
iiifectioii li.is ids() liecn suggested as a (aiisc Hciniation of (lie iiitei \ ertcbral discs into 
tlie \(‘it(bi.i> has been jiomtcd out b\ Sclimoi! and .Iiinghanns as frequciith assonnted 
with this (onditioii Pdelstem (l‘M4) suggested that biochcmic.il distuibniues were 
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iptpoittdbl© for the epiphMteal dtsturbance*. Wliatovcr the catiae may be the tenn 
\crtebrftl opiphj-artifl Ib aa good aa ati\ aa there U a disturbance of the epiphj'sea 

Adoleaceot kvphoeis geoerallv occttra in the irgioQ of the 0th 7th 8th and &th dorsal 
vertebra (Figs 57-50a) Old epiplijutla nia> bo Been m the lumbar spine but much 
more rarelj than m the dorsal aplne 

>,ow uhat happens Tihen a man ^rth oW or recent adolescent kj’phoeia and there 
are monv of these meets with an accident * One has to decide whether the bevellmg or 
compression anteriorly is duo to the accident or to a prc existing condition The tomo 



Fm Loc*b*ed >««• of the dorml r<^an Tito Tio tt’io Ttoloroogr^mrfjon h*r\ irroffnlar 

pohmt f^l ononteon, had bocn ramplamiTiff of tbo imrKui^ of tlie ortohcr potntmg lo an 
jmn in the h« k for ft je« lYedjeu \»rtetir*» ro • ti • condition, 
dmam grated 

gram Sill reveal sbether anj of the Clascal features i.« the oterhang the buckled 
trabeculfB and the increased density are present The tomograms will also show the 
nature of the Schmorls node whether It is of the traumatic t^'pe or of the t\’po so 
frequentlj seen in aB^ooiatlon with adoleijccot kjphoaia In the latter condition the 
Schmori s node is general!} semi-circular and ahallow Sometimes it mat be of the t}'po 
«luch spreads along the end plates of the vertebra but m the traumatic Scliraorl s node 
rt ts more \ shapcil and usualli causes a corresponding ^ shaped notch m the 
inferior surface of the vertebra above the IractTiro 

Figs 60 and 30a are of a patient aged twent>-siv In December 1040 lie foil 12 ft 
into s gunpit He was \ ra}-ed at one hospital in the Alid East and was told ho liad 

fractaresofD " 8 Oandll He was repatriated to South Africa and \ ra}ed at a hospital 
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■where fractures of D 5, 6 and 12 m addition to the previous fractures were diagnosed 
He V as subsequently X-rayed at another hospital, where he was told he had fractures of 
D 6, 7, 8, 11 and 12 He was in plaster for eight months, which was removed m July, 



Fir 00 Routine Intern! \ lew shows Fig 60a The tomogroms show quite distinctly tlint tins is a 
compression ofthe\ertebra; in tlie case of old standing epiph\8itis -with nn unjoined epipliysis of 

micl dorfial region ^\lth irregular D 9 The \ertebrie lincl ne^e^ been fractured 
nntero mfenor angles 

1941 He was then in a spinal brace until Ma 3 ’’, 1942 AVhen the present films were taken 
he was stiU complaining of pain m the dorso-lumbar region Fig GOa, the tomograms, 
show that none of the vertehrm had ever been fractured, and that the w hole condition 
w as an old-standing, w idespread epiphysitis 
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In jndghig the active stage* of adol^^ntk>'phcw* jrreepectiveoflnjtnr tomography 
1 * of the greatest help The tomogram* show Ttbetber or iwt the epiphysee are haiv and 
nregulnr (Fig* 58 and CSo) 



Pu *1 Lktenl mu { tha denial <pu>e Tho Fia *!• Nine uontba latrr routine vi 

uul Rth dorsal prtrbrr ar* compraMed 


Tranmatki Eplpbjimi 

What tt the prognooi* in a patient with unjoined epiphjsee at the age of ^e^*enteen 
»ho hai a fracture of a vertebra > He m*\ develop a traamatic epipb\ajtis and if he doe* 
'hat will it looL like ’ What may the appearance# of the epjpli\»e* be * Fig* 01 etc 
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are of a lad aged seventeen who met -with an accident He fractured the 7th and 8th 
dorsal vertebrae From the prehmmary X-raj'^ examination the fear that he might 
develop a traumatic epiphysitis of the vertebrae v as expressed, and in fact he did de^ elop 
it (see Fig 61d) 

The patient m November, 1943, received an electric shock and fell from a ladder, 
receiving injuries to the skull and back There was no pain or tenderness directly over the 
spine In Fig 61, the lateral new of the dorsal spine, the 7th and 8th dorsal A^ertebrae 
aie shown to be compressed Fig 61a is the routme view mne months later Fig 616 is 



Fig G16 Tomograms nine montlis Jnter The 8th 
dorsal is not ^et consolidated 


the tomogram nine months later The 8th dorsal vertebra is not j^et consohdated Fig 
61c one year later, the irregular end-plates of the 7th and 8th dorsal vertebrae are shoira 
The iiTegular end-plates and the a\ edging, in spite of the fact that tv o years had elapsed 
since the accident, should be noted The patient had thus deA’^eloped a traumatic epiphj'- 
sitis of the 7tli and 8tli dorsal A'ertebrae, vhich had been predicted at the first examination 
because of the patient’s age From the treatment and medico-legal aspect, the point 
arose v lien it v oiild be safe to aUov this patient to go v ithout support The epiphj'ses 
of the \ertebrai do not join up tiU about tventy-three, and a patient developing an 
adolescent kcyiliosis v ould have to a\ ear some form of spinal support With tins degree of 
compression and irregulant}^ of the epiphyses, it vas felt that a similar attitude should 
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be adopted bectiane of the tmujnatio epiphvsitw and the n^k of further coUapbC Fig Old 
19 one of the Tien* of Fig 61c enlarged to ehow the detail 

Pcralrting epIphM^ Schenermanna node« IntercalniA bones (Lvon 1042)” 



Fio (>l One Uter The rreyulj <t>d plain of tb^ th aod Slh dorkal ertefar^ 
axe boa-Q \o(e the rrrefular eorl platr^ f (he ertehr and ttr* « edpmjf m ffute of 
the fart that t»o jean a et«p»ed amee th“ amdeot In oth’x aordt. the patient 
had drtektped tranmalke ep>pb}>4t of tba th aod Mh doTaal ert hrw Vner tb* 
hxrt \ ray xamioatrop t maa vugjeatrtl that thu epiph t zjuxht drtelop. 


fr^entlv Been at the upper and antenor angle of the oth lumbar or of the 4th lumbar 
Bbould not cauae anv daiTicnIt\ m (bagno«is Neteithelent it n not unusual to see theee 
•Ppearanee* deaenbed as fractures MTien there mar be aa\ doubt because the pemating 
B aeen m oasociation siith neighbounng fractured tertebrro then the tomo 
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grams ■nail show a characteristic appearance, thus excluding fracture (Figs 62 and 62a) 
The margins of the unjoined epiph 3 ^ses and the opposing surfaces of the vertehrje are 
dense and sclerosed (Ellis, 1944 Lj'on, 1942) ^ 

There is also the bevelhng in the dorso-lumbar region of the vertebral anteriorly due 
to the fact that this region is at the junction of tw o curves, the normal lordosis of the 
lumbar spme and the kj'phosis of the dorsal spine (Fig 63) To fit in wath these two 
curves the vertebrae are bevelled anteriorly This is a perfect^ normal finding If the 



Fio Olrf Localised tomogram one ^ enr Inter 

lengths of the anterior margins of the dorsal and lumbar vei tebrae are compared wath the 
lengths of the posterior margins of the corresponding dorsal and lumbar vertebrae, it will 
be found that normal!}" the greatest difference betw een the anterior and posterior margins 
IS at the level of D 12 or L 1 The difference is more marked in those wath a low lumbar 
lordosis, in those particularly wath spondylolisthesis Nevertheless, it is frequently 
diagnosed as due to a compression fracture The tomograms wall reveal w"hether any of the 
diagnostic points w Inch have been mentioned are present or not 

Occasionally, one may have to establish the differential diagnosis between early 
osteo-myehtis ln^ olving one angle of a rmrtebra anteriorly and an mjury Tomograms 
wall show whether the characteristic features are present oi whether there is merely a 
fuzziness and a separation of a fragment of bone from the vertebra due to infectiOT 
Figs 64 and 64a are of a stoker w'ho fell do\vn a hold about nine months previously n 



Fw fc Lateral >r* of lurnlio "Krai anytl Tl«e Ft #-a Tla* tcnnOffT^ni of tlu rtTnoti 
npftr and ant mofTrB*on of tie it h lumbar nrimUr hna tie har»rtfTi*t»r ppearanre of 

an unjotneil pptpb}*) 



j ^ . Routm* Utmil iir» UeveOm* of thi* l»lh Flo bXa Tomo g ram ahoaa U^t the er t e la r 
ind himhar rmrutnUy □ Iho re omfona m deimty Tlero u no OArr 

ombo dormj rrjpon beeauj* of tho juueUoo f thn hang Tlwre are e» buckled trabecule Uni 

the oormol lumbar lordoM and normal bexeUmg f the l»t lomha or l*th doTMt u 

kyphoaia frequently di a^ n oaed acoenpee^mfrartnre 
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grams m-iU shoA\ a characteristic appearance, thus excluding fracture (Pigs 62 and 62a) 
The margms of the unjoined epiphj^ses and the opposing surfaces of the vertebrie are 
dense and sclerosed (EUis, 1944 Lyon, 1942) ^ 

There is also the beveUing m the dorso-lumbar region of the vertebrae antenorly due 
to the fact that this region is at the junction of two curves, the normal lordosis of the 
lumbar spme and the kyphosis of the dorsal spme (Fig 63) To fit m with these two 
curves the vertebrae are bevelled anteriorly This is a perfectly normal finding If the 



Fic 01(/ Localised tomogram one \ enr Inter 

lengths of the anterior margms of the dorsal and lumbar vertebrae aie compared ivith the 
lengths of the posterior margins of the corresponding dorsal and lumbar vertebrae, it ivill 
be found that normalh the greatest difference betv een the anterior and posterior margins 
IS at the le\ el of D 12 or L 1 The difference is moie marked m those mth a lov luiubar 
lordosis m tliose particularly vuth spondylohsthesis Nevertheless, it is frequentty 
diagnosed as due to a compression fracture The tomograms Avill reveal v hether aii'^ of the 
diagnostic points v Inch liave been mentioned are present or not 

OccasionaUv one mav have to estabhsh the differential diagnosis betv een ear y 
osteo-m;\ elitis m\ ohnng one angle of a A^ertebra antenorly and an injurj^ Tomograms 
will show whether the charactenstic features are present oi a\ hether there is merely a 
fuzziness and a separation of a fragment of bone from the vertebra due to infectiOT 
Figs 64 and 64a are of a stoker w ho fell down a hold about nine months previously 6 



Ut r»l t** li« Umg of 1 'th Flo (4a Tomogrmm *bow» (hot tim ertrtc* 
] *1" *” I** lumbir 1 frrauMitlj in the *rc tmJorm m denntv Tber* tm no cner 

J^to dorvaj rt^jcm bet«a-« of the junetwo f the buif There «re no boc-kJed trmbeculr Thu 

HOTuj U himbor lordonn •»! oornuU be\ Hing of the l»t liimb«r or I ’th dor»a] u 

*ypoo«i frequeotly cLopao «f d «J < umpt «<poo frortore 
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Fir 04 Koutine Intcnil \icw plions nnrroiMng of 
tlie disc between the 41)i ond 3rd lumbnr 
^c^tebrI witli pome irrcpnlnritj of the outline 
bmctiired \ertebrn hnd lieen dingnowd nine 
months prcMOuplj nfter nn nccident 
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was diagnosed as a fracture and u as in hospital for eight months Two days after being 
discliarged he felt a pain in the back Since then pam had persisted, that is, for two 
months The appearances are of infection of the 3rd and 4th lumbar veitebrse 


Infechon of Vertebrae 

Osteo-mj'ehtis of a vertebra may take a long time to develop ]\Ionths may elapse 





I 


Fio 06 Show s tlie condition a year after a lumbar 
block New bone has formed on the inferior 
aspect of the 2nd lumbar bndgmg across the 3rd 
lumbar The disc lias become narrowed 

before characteiistic appearances are seen Narrovung of the disc takes place, the 
vertebra becomes irregular m outhne, debris may begm to form In the earl}^ stages all 
these appearances are best demonstrated by tomography A tj^e of osteo-myehtis due 
to lumbar puncture has been described (Bradford and Spurhng, 1941) Degeneration 
of the injured disc takes place and infection may also be introduced Whether infection 
IS present or not, whether it is an infection at aU or whether it is the result of a former 
m]ur 3 % can onl}'^ be decided if one sees evidence of bone necrosis, and this can best be 
shown up bj tomograms, either in the antero-postenor and lateral views or possibly m 
the obhque direction 


Ill 


tomograpitv of the Sn\E 

SnnUarlj •nhelhfr infection him KiMdcd or not c«n licit be ilemonitr»ted bv 

toTnograph\ 1 ft tj 1 

Fig 65 is of ft Toang w Oman agtd twentv uhohad bad a lumbar block for a leu 8la«l 
knrlambarpainln ltH2 Six Meeks later she dervelopttl sciatic pain on the left side Her 






Fio SS« Lateral lav ihcnra the oarmtug r'n SSS The abinra the deatructioii oa tba 

crfthediae anUro mfmor aspect of tba Sod hnnbar and fl» 

anlCTo-aapenor a^Jeet of tbe Jrd lumbar pomtmj to 
the preaenee of mjeetjon 

prenous hutorj- sboaed that ftbo had had an injoiy to the coooy> foIIoMed hy pre-«aoral 
sympathectomj' Fig 65 thertmtrneobhqnovlw shoirs the condition one year after the 
lumbar bloelc. hetr bone has formed bat if is not possible from this film to jodge n hether 
ftctlre necrosis is present or not Fig 66a rontme lateral Tiew shows narrow tag of the 
disc betn een L,2 and L 3 The tomogram (Fig 656) shcr* a the destruction on the antero- 


112 


A :\L\XUAL OF TO:\IOGRAPHY 


inferior aspect of tlie 2ntl lumbar and on the antero-supenor aspect of the 3rd lumbar, 
indicating that the condition A\as onginalh due to infection 

Figs GO, a-b, are of a patient who had started to complain of pam m the back some 
si\ months piCMOusl} An X-ra\ exammation after the onset of symptoms had been 
negatne Fig GO, the routine lateral new, shows some narrow'ing of the disc between 
the 2nd and 3id lumbar rertebra; Theie is some irregularity at the upper and anterior 



I ic 00 Routine Intcml mcw fIiowb nnrrouing of 
the disc between R 2 nnd L ^ 


suifat c of the 3id lumbar ^ ertebra The tomogram (Fig GGa) demonstrated bone necrosis 
at the ujiper and anteiior margin of the 3rd lumbar and there is a separated fragment of 
bone 'I'lierc arc also changes at the antcro-inferior angle of the 2nd lumbar ^ ertebra, 
jiomtmg to mfcttion m this region also 

Figs G7 and (iTo arc of a patient who, in 1341, fell 20 ft , striking the occipital region 
lie was 111 lied bn four weeks and he resumed light dut\ earl} in 1042 A }cnr later he 
start cfl to coni]ilain of pam in the back He was sent for an X-ray examination tocxrhidc 
an old mjur\ to the liatk Infection of the 3rd lumliar \ ertebra is shown in the 
toniogr.iin 
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Figs 68 aie of a patient a\]io had had an osteo-myelitis of tlic right femur in 1939 
In 1942 he developed an osteo-niyelitis of the dorsal spine Figs 68-686 shov the lower 
dorsal vertebim in the routine and tomogi-aphic vieus Widesjn ead infection of the 



I'lG OS Tho discs between D 11 iind 10 nnd 0 nnd 
S hn\o almost completely disappeared There is 
some irregularity oT the outlines oT the \ertebra. 


dorsal veitchiaj is demonstrated Fusion between the 11th nnd 10th doisnl veitehrie and 
9th and 8th dorsal veitebiae has not taken jdace 

The following case (Figs 69-69c) demonstrates the onset of osteo-m 3 "ehtis of a vertebra 
in a youth aged fifteen The history given is that some tv o and a half months pre^^ousty he 
had had a boil lanced on the neck Several weeks later he staited to complain of pain m the 
back At the tune of the X-raj’^ examination there vas tenderness to palpation over 
the dorso-lumbai legion and pain on movement Since the age of seven he had shovn 
hamiophihac tendencies, and his grandfathei vas stated to be a hremopinhac The 
coagulation time vas delated The blood count shoved a mild secondai 3 ' anremia vith 
15 000 leucoc 3 tosis 
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Fki iM Toraftffrmxn Kent # t nt b-sfr \i the •mocat ofcWlnirtiem of thf* 

f ffrowiof D 11 ■Jirt I'lwl » hut oh^mn. Tb# prorr-H i >till vtnr 

thip di«r* rt n pn^ nt 



^*5 Antero portmor of th^ lumbar nputa Fm Ma Latrrml lorab^d nw dj^ 

*o L 1 and L Thi^ m «jfn* oanm* g of hrtarai L 1 aod L narTo»*d ntervxts 

u» diar r«j tho nght wde Th^re ^ aoma kyphoa Thrrr i a airHJW«tr\e 

indrtit tK* mlo the nf ryof margm of L 1 
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The routine investigation (Figs G9 and G9a), tlie antero-posterior and lateral views of the 
involved region, show some narrowing of the disc between 1st and 2nd lumbar vertebral 
No destruction of the vertebral can be detected, although there is a slight indentation 
in the inferior surface of 1st lumbar vertebra Fig (>%, the antero-posterior tomogram, 
shows an area of destruction on the light side of 2nd lumbar ^ertebra The psoas has 
not been brought out in this jirmt, but the right psoas muscle was shown to bulge as 
compared with the left Fig 09c, the lateral tomogram, shows destruction of the upper 



Fig 09!) Anteroposterior tomogrnm An Fio 09c Lnteml tomogmm W ell marked destruction 
nren of destruction is non slio^vn in the of the upper portion of L 2 posteriorh >8 now 

upper portion on the right side of L 2 demonstrated Note nlso the sequestnim nt the 

upper margin of L 2 There is nlso nn nren of erosion 
on the inferior surface of L 1 

surfaee posteriori} of 2nd lumbar, as w ell ns the inferior surface of 1st lumbar vertebra 
The small sequestrum m the upper margin of 2nd lumbar vertebra should be noted 

The foUowung ease demonstrates n slow chronic infection involving tw o i ertebrai 
The cbagnosis of infection rather than degenerative changes in the disc with resultmg 
sclerosis m the adjacent vertebrae is made on the appearances in the tomograms The 
patient, a soldier, aged thirty-seven, had complained of low back pain for sixteen } ears, 
figgravated b} lifting heavy w eights and stooping There w as no history of any mjur}^ 
nor any liistor}' of lumbar puncture Recently the pain in his back had become much 
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norMJind he cotild not Ufl a medidno ImIL Tlicro nns no lii«ton of t\-plioi(l Ho flolkwl 
with n limp FigH. nhow tho narroning of tho (li*c l>ctwccn tlio 3r<l nnd ^tli 

lumbar Acrtebrm with now bom? fomiotlon nml niarkwl t-clcro^rs of the Infonor portion 
of 3rU lumKir and tho upper portion of 4tli lunilmr \ ortebm Tlio toniogmin^ 



Fw VDt«<o pcMmor >r» flb^lumliar 

m Tlm» >oiw n«uTo^mg 

of tb«“ d «< Sol *nd fib I mh«r 

•jKt KTToe I mung oo Ihr nibt ■••le of ibo 
Vd uuA 4tb 


^l Or te>« of (Lotumba aabolo 

Thr narroatne of tbr d ^ brtawi L 3 imd L 4 i 
<f«Tnon^rat d Tin ir rt i» Irro*! of Ibr lafmor 
Dwqpn of thr 3ni lumJMLr Ddoffho rpp»T mrfnro 
r the 4tb lintibar Lappet* bowu cm both 
rrtH r 


•txl g) domonitrwte tho irregular aj>i*caraDco with punched -out nreoa In the iiifcnor aapect 
of L 3 suggesting tiuit this w hk o coMt of low gnulo infection CImica[I\ tius w ai not b 
of posterior herniation of the disc between 3nl and 4tli lumber icrtebnc It will bo 
^hfened that tliere is no straightening of tho lambar «pinp in tlio latemi \iew nnd tlierr 
no fccobosis in tlie nntero-{>ostcnor \ien 



Fio 01/ Tlio tomocmm shows cnision iii tlio 
inferior siirfiice of L T There is iilso some 
lrre(;ulnrlt^ of the iiiijier siirfiiee of L 4 Lippinp 
is sliowTi on llie postero inferior mnrpin of h T 
Tho nppenmnces nre of infection of the inferior 
mtirpin of L t nncl tlie iipjier portion of U 4 


hui r>'i 7 Tlie loeiilisecl toinopnim eiemonstnttes 
the erosion on tho inferior surfiiee of L 1 
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Malta Fever {B Mditensu) 

A number of article* ha* appeared In the litemtnro draw Ing attention to the poeaibility 
of vertebral Infection following on Malta fover The appearance* are very amular to 
aomo of the caees demonstrated above There i* no chnracterwtio radJographio feature to 
datingmsh the cases of ilalta fever infection from any other oeteo-mj ellti* dne to 
pvogemc infection. 

Tobercnlcrns Inlectitxi 

In tuberculoo* disease of the Bpme where portion* of the bodies of the vertebne 



F» 0 L«t««l tnr of tbtdanal spioe D(«true FlO 70a The tomogrua •!»»■ the extent of 
tioD f the 10th dorml ertebn eon be detected dot me txai. s operated flwgiscnt of bone md the 

•berew oiilenoTlj 

disappear and the remaining portion* become matted together tomography n invaluable 
m demonstrating whether activity is still present or not T\ith tomography one maj 
demonstrate actual seqaestra and cavitation between the vertebr* which in the routine 
films appear fused (Figs 70 and 70n) 

Fig* (06 c and d are tbe routine lateral views and the lateral tomogram* of a case of 
tubercakra* disease of the dorsal spine A paravertebral absoee* was pr es ent The 
mutme lateral x lew i show the 0th and lOth dorital vertebr* to be fused It i* not possible 
to say from these rontme view* whether there i» cavitation m the fused vertebrse or not 
Fig "Od the lateral tomogram shows that the fumon of the 9th and 10th dorsal i ertebne 
u not complete and that there i* a great deal of aeti\’o bone destruction in both vertebr® 
The tornogram also demonstrates erosion of the anterior aspect of the 1 1th and also of the 
*ntenor portion of the 8th dorsal vertebra 

When m doubt about the type of mfeotlon because of at\ pical appearances im estiga 
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(ion willi I omo^iraiii'^ i'* < ‘-‘■i iiliitl 'I lit (ulltiu iiii; iji>-tH li.i\c lltlll•'Ual - and 

hliow iiiiiisiial appi tram < ^ in tin iiaitiin' tadnii^riiplix '| In Imni di t.iil lainli 
moil (l( 'ul\ d( nnni'-l rati d in tin tiinni^'raiii- 'I In i ntnlitnai'- nm iliin to tula r> iilni^ 
mil ( lion 

I' i;;- 71.1/ '/ am of a \ Dill !i ai^i d iiiin It I n in I In S \ VP I or two tnonllo In li nl 
li id a ''Wt llin^' in llif riplil Ininli ir ii pion '1 In -mi Ilino lanl In < n im n i-inu' in m/' IIi 
li nl iiporlid -n 1^ lait no \ir\ aitiM' tn itiiii'iit -iini- to IniM Inin j/nin <la 
adim- ion to tin lio'-pilal In Ma-ap\m\iil 1 In had a llin t n it mu ' -m < llin^ in tin Iniahir 
mnion iliont I m m di mn ti i \n ntt« nipt at a>pirition taihil (tnh t mo drop miii 



In ~n' I ii< r il \ k w 
»1 »r \\ |niH 
Imut fill Mill mill 
I Mt h <Ii ir*-Jil ^ ( r 1 4 l>r » 
(<» |m In ' i| \ii f{f 
Ntnji Item <if i]|i sth or 
*>r I ti' 1 1 til I Jill It 
'li^t in III In li 


I I* “*• I M lit «| I iTt r it \ i> u 
th rt » • }• I L 

liiiL in fit fii «l mil nn<l inth 
• I'lr il Hit It. to i| tnifi (|t rii 
tioniiUilM 4lttfitii.iii*^li <1 T li»^ 
lint* rittr in ir^iii of ih >!!i 
njijw ir^ a littli «l« ifo <| 


J If IK” I iir-ril \ Mti ,sn\ni \riui 

*li^ X li *i! tun in iti^* jij pm ntU 
!»tli nii'l h» Il f!’ xl \rrfrl n f\n I tl 
I rinl'i'tl A in tj llth ■! '^ il and 
in irJ rf| rro mn i f tl)» ant' ri i-'rti'' i 
ttf tilt* vih »l ir> i! an 1 'un 


<i''pnat(d till' Jills lu'inji loo tlmK 'I In* sMi'llmu’ Mas ( oiisi (jiii nt l\ ivaiiiiliil iindir a 
loi al an.i'st In 1 n lliion^ha tioiliarand lanmila 'I mi h n onnii‘' ol piis wi n' inai iiitial 
I 111' mjioil oil tile II i( lei ioIo;.'n al mvestipiiion Mas \i id fist hnilli morjiliolonn dl\ 
uiimlar to i; t nlieri iilosis Cnltnie sferilc 'I ho hai ti rioIoj;ii al iini'-tiizitioii sab- 
-oijuonlh sli(i\\((l (||(. (onditnni to he tnhen niuiis Tho ronlino radiojrnipli' (I 
71-71// and 7lr .md /) do mil n'toal tiu i'\lensi\e » hanj^i's mIiuIi are jiif-i'iit m t'lC l-th 
dorsal and 1st Imnhai and m mhiio nl tho othor dois-al \ortohr.o ’I ho lomonraii •= (I 
71r, // and y) sIkui a largo aioa of oMinatiun m tho JJlh dorsal s postoro inforioi ni irgin 
and also m tlio njiinr inaigm of tho Nt lunihii 'I'ln irmgiilanlt on tho antorior ni irunii' 
of llie Iltli loth Oth Mil 7lh and (ith dorsal vorlolira' is onl\ domoiistratod m tin’ 
tomograms 
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to 72 


Aatcro po«t«mir tow o< the iumiMr 
^ dstuiq^ of note een be detected 


Fia 71* I-«tend vteir of tb* Itunbar *pi7ie %<jt 
tbe rvatn eppeannee^ at tbe upper end uitenor 
Angle of tho lod lumber Tte anlenor margin of 
Ibe let lumber la eocnevhat nrrgtiU end there te 
an are* of rerefeet cm in the poetero nferwr maffm 
of the I'HhdonaJ 
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lion \\itli toniogrnins is cssentinl 'J'Jio following cnscs lime iintisiial Iiislorics and 
sliow iinnsnnl appearances in llie loiitine rndiogiajdis Tlie lione clelail is much 
moie clearly dcinonstraf eel in the toinogianm The conditions are due to tuberculous 
infection 

Figs 7], u-(j, arc of a \onth aged nineteen in the S A A F For two months he had 
had a swelling in the right luinbai icgion 'J'he swelling had been increasing in size He 
liad lepoited “sick but no \ci\ nctne treatment seems to ha\e been gi\cn On 
admission to the hosjiilal lie was a])\ie\inl lie had a Ihictiiating swelling in the luinbar 
legion about 4 in in diameter An attemiit at nsjuratioii failed Onh two drops were 



1 10 ~Uli 1 M0« 

of the <lorisnl spirio 
shows the 'Ith nnd 
10th (lorsiil \prtohri(> 
to ho fused Xo do 
KtriK tion of the Sth or 
of the Hlh cnii ho 
diKtini;iiish( d 


til) “Or 1 0 ( nhsod Iiitonil MOW 
Altlioii^h tlitri IS somi hiiiK 
Imp m the furod 'Uh and 10th 
dorKid no iif t iial Ihjiio di st rii< 
tioii oim ho diFtinptiiHhod The 
nntonor inarpin of the Sth 
appears a httlo dot aloilicd 


ltd 70/ The lateral tomopmm \ctiso 
disoaso IS rliowT) in the npjiarcnth fasod 
0th and lOtli dorsal \crtohri and the 
eroded area m the lltli dorsal and 
marked erosion of llio nntonor portion 
of the sth ilorsal are shown 


aspnated, the pus being too thick The swelling was consec|uentl\ eiacuatcd under a 
local ana?sthetie through a trochar and eannula I'yehe ounces of pus were ecacuated 
The leport on the bacteriological iin cstigation was “Acid fast bacilli, morphologicalh 
similar to B tnbeiciilosis Cultuie sterile” I’he bacteriological in\ cstigation sub- 
sequentlj showed the condition to be tubciculoiis 1’he routine radiographs (Figs 
/ 1-716 and 71c and/) do not re\eal the e\tcnsi\c changes which arc present in the 12tli 
dorsal and 1st lumbar and in some of the other dorsal \ertcbrae The tomograms (Figs 
lie, d and g) show a large aiea of excacation in the ]2th dorsal’s posteio-mferior margin 
and also in the upper margin of the 1st lumbar The irregularity on the anterior margins 
of the 11th, loth, 0th, 8th, 7th and (ith dorsal certebrre is onh demonstratecl m the 
tomograms 
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Fig 716 Localised lateral Men The irregulantj Fio 71c TomogramB Note the large e'rca%’ated 
on the anterior aspect of the let lumbar is better area in the postero inferior margin of the l2th 

demonstrated The cjstic appearance m the dorsal The upper margin of the 1st lumbar is 

upper and antenor angle of the 2nd lumbar is lerj irregular 
shown An irregular appearance is shown now 
on the antenor margins of the 12th dorsal and 
1 1th dorsal 
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Fic 71iV po-t«ior totnofmm Lxtfmi 

r» Do« hKhto Ih^ I *th dof^l aod IM 
lumbar The outluu^ of ■ para crtabrat ab“«T^ 
n hr drterlnl 
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Fig« "2 a-ii t-liou Acn iHinilar appearance^ Tlio^ arc of a fcntale ng«I t«cnt^ nine 
tnxler the care of Colonel Foqclie anil Mr Mollcr \t the tmio tlic p.\ticnt w is \ rnv«I 
she p»\c a hi ton of pain in the lumbar repon and hip for tliice \-cars She lind hod on 
\-mv evamination |)re\lon«l\ which had been rcportei! to bo nepatne Jigs 72 a-b 
show the comlitkin of the intient s \ ertebrre at the time of the recent \ mi e\aminntIon 



■ tloui DP Ulml ir» of 1 H 7J<f ljilrT«l t troofmm of tlip Imnba ithdp a a nljoip 

antppKi marjrin (jrtM aj«»* r*" oo* brrmn in thf JrU and ftb luitibar 

*^ ■***' CTpjmla Tbpro prt lir o<l lla inrfrul r ntmor maryin of Ihp imi InmKi 

I™ ■■WT>«a ami nuTfax ttno lPtnon«tralpd 

^ hnriha Thn antmnr 
of the ind ImnlMr urt yu lar 

toTOogrnms rt!\efll largo ab'^ccss formations m the 3r<l and 4th lumbar \ertobra 0 witli 
^^^ultr anterior margins of the Jnd 3rd and 4th Tlio resemblance to the prenoos case 
. The patient was put in plaster and kept under observation She •ubsefjaentlv 

pen an abscess Tho baotenologieil csamination of the pus which was aspirated 
■ ^ be tuberculous Tlie appenmneos are quite atv pical in botli instance* of 

oerculosia of tho spine The bone abM.oss formation was onh fully demonstTHted m 

'w* tomograms 
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Figs 73, a-d, are of a native in the Arm 3 ’- He had complained of pam in the back 
for some six months The pam was in the lumbar region and became worse particularly 
V hen lifting heavy weights The pam was worse m the afternoon when he became tired 
Coughing aggravated the pam He could not bend down Apparently no form of 
treatment had relieved the pam There was no historj'^ of injur}’^ Pam radiated dovm 
the lateral side of both legs No cough Loss of Aveight was marked No sveatmg 
(The teleradiogram did not show any e\ndence of tubercle ) On examination, the 



tio Hb Locnlisod tomogram Extensive destruction is now shown m the 3rd and 4th lumbar Acrtebnc 


mobility of the spine vas reduced in all directions There was “ boarding on flexion 
There v as tenderness over L 5 

The antero-posterior new of the lumbar spine shows the disc between L 1 and L 2 
to be narrov ed, but no bone changes can be distmguislied The left psoas is demonstrated 
Tlie outline of the right psoas cannot be distinguished in this film Fig 73a, the lateral 
\ lev , again shows a little narrowing of the disc between 1st and 2nd lumbar vertebral 
Tlieie IS onl} a suggestion of areas of transradiancy in 1st and 2nd lumbar veitebrai, 
but tliej" are so indefinite that there is a possibihty that this appearance is due to 
o\erl 3 ing gas The lateral tomogram, however. Fig 73li, shows a definite area o 
destruction m tlie 1st lumbai and a large area of destruction m the 2nd lumbar lertebra 
Tlie antero-posterior tomogram. Fig 73c, again shows the areas of destruction in 1st an 
2nd lumbai leitebrie Tliese could not even be suspected from tlie loutine antero 
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Pn Anl«ra of ths luinbn 

*p(B* Tbr (Mrbnvmi L 1 u>d urTO«^l 
Im<« that BO <«»a hi* «tb«T 

mLlorL Tbol*flpr«oo i d«Biw«tr»«eil th^ 
nptrt r"nr« n not 


1 10 ThenuTo^iDf ofthe{]i*c 

brtBfm L 1 tnJ L i4 aiiun ilnnaminted 
AllhouKi Ihm ro no dohn te rhAn^nm L 1 or 
h thef» amjUBf^tociof d wTTB^ wl dwmtyOTer 
• porttoeofLI od L Thu may be mutaLm 
for the p rr^Tirf of mrtviBp gai 




Fhi Tic Antero poetrn r t moifrain Atcaa of 
(iMtimbcii are ifacnm m L I and L ^ nme 
could not r\«n be aui^wcted from the rootme 
entoo poftmor nea 
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posteiioi yie\AS Fig IM, the antero-posterioi tomogram to demonstrate the psoas 
outlines, shows that the left psoas is normal, whereas the right psoas appears 
broadened and the outline is indefinite In view of the similarity of this case to tlie 
pieiuous tw'O cases in the tomogiams, there can be little doubt that this too is a case of 
unusual tuberculous infection m the veitebrae with a developing psoas abscess 



Fic 73(1 Antero posterior tomogram to demonstrate 
the psoas muscles On the left side the psoas is 
\\ell demonstrated On the right side tlie psoas is 
increased in width and its margin is indefinite. 

Melioidosis 

The following case (Figs 74, a-d) of chronic melioidosis has already been reported bj' 
IMavei and Fmlatson, 1044 

As the case is fuUv reported from the chnical and bacteriological aspects, the details 
will not be repeated Briefly the patient a soldier m the Imperial Arm}", was aged 
tIurt^ -tliiee when he contracted the infection in the ^^cmlty of Smgapore The infection 
was legarded as tuberculous for some two and three-quarter 3 "ears, because of the 
resemblance of the bone lesion and of the pidmonary lesions to tubercle, even though the 
tubercle bacilh were never discovered 

In\ estigation bv Maver and FinlaAson led to the estabhshment of the diagnosis 
as chronic mehoidosis (P Whitmori) 

Radiologicall-\ the lesion m bone closely resembles the appearances seen with a 
tubercidous infection 

Pig 74 demonstrates the hip joint Fig 74a shows a great deal of destruction o 
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be 8th doreal v^tobra In Bpite of that the diwa between the 8th and 0th and 7th 
nd 8th doml ^erteb^D can gtill bo dlrtingiuahed The tomogram 74i BhoA\8 the 
ipteenco of the dtsce and also an area of deatrootlon m the inferior aurfaco poatenorly of 
he 7th dorsal vertebra In tubercoloua infection one ^ould have expected more 
lertruction of the 7th and Oth with bo mnoh deetruotlon of the 8th dorsal vertebra 
nd one woohi ha\e expected the dues to have disappeared by this stage Fig 74o 



FiO 74 Clirama m«1uncki«* CP WhitnMn) of tbe 
hrp jooit Tbe of the rraQr bmm 
d — ppeared Th0nKL.uwU bo^«tbe«c*t•lMhlm 
•od the up per portton of Ibe aoeleboluca u de 
■trojed 

naiToaing of the discs betaeen D 11 and D 12 and between L 1 and L 2 The 
omopam (Fig 74d) shows an mdontation into the upper surface of L 2 Necrosis will no 
aoubt dei elop m this region. 


Secondary Depoilli 

^ There a still another condition in which we have found tomograph} of tho greatest 
matt ^ **rly stages and that is m the demonstration of secondary deposits There 
oe a stage m the development of secondary deposits when they are so small that they 
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Fig 74a Lateral ^^ew of the dorsal spine There j 6 
marked destruction of the Sth dorsal \ertebra but 
the discs bet-ween the 9th and Sth and 7tb and Sth 
can be distmguished There is no apparent ln^ oh e- 
ment of the 7th and 9th dorsal \ ertebne in this film 


Fig 74^ The Tomogram of this region demonstrates 
the presence of the disc between the 7th and Sth 
and an area of destruction m the inferior and 
posterior aspects of D 7 There is also some irregu- 
lantv at the postero superior angle of D ^ 
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Fio 4c lateral \m of tbe limbo dorsal rvjion. 
TTirfa u nawraruif T the di*n b*t»oen D 11 and 
D 12. and Ixacen L I and L 3 


Pia 74J Tomopram of L I and L 3 ilioara at 
dantatxn into tbe uppar aurlaco of L 
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cannot be detected, and even vhen they are large enough to be demonstrated radio- 
logically, they may be m the spongiosa or tov ards the centre of the vertebra) and be 
completely obscured by the compact outside bone By talung tomograms through the 
spongiosa one may demonstrate the destruction of the bone 

Figs /o, a—b, are of a patient aged six 13’^ He had difficulty in passing v ater for three 
months A mabgnant prostate was diagnosed He had girdle pains about the level of 
L 2 and L 3, and also complained of pains all over the bod3^ left chest and left leg There 
was no luematuna There was onl3’- slight loss of v eight There u ere no chest s^miptonis 
The routine lateral new of tlie lumbar spine (Fig 75) shou ed no abnormality Figs ISa 



Fia 


75 Lntcr«I iicir of <Iio liimbnr spine 
nbnormnlitA is shown 




and 755, oblique tomograms, show the destruction of a considerable proportion of 1st 
lumbar vertebra leanng no doubt of the secoiidar}’^ deposits 

Patients, unfortimatep^, are not X-rayed sufficientl}’^ earl}’' for the demonstration of 
seconder}^ deposits Too often one sees an unfortunate woman complaming of pain low 
m the back mth possibp^ a right-sided sciatica For some unexplained reason nght-sided 
sciatica IS more frequentl}'^ found than left-sided sciatica m secondary deposits from the 
breast The patient ma}’’ have had a Halstead radical mastectoni}’ var3'^ng in peno s 
from a few months to as long as ten 3 ears or more prenousl}’’ 

Because the routme examination of the spme was negative she may have been sen ^ 
for the usual physiotherap}’’ without benefit It is in this t3’pe of case Jiat toinograp 13 
ma}’’ show up the early changes due to secondary deposits Beep therap}’’ instM 0^ 
physiotherapy nhen first seen mil save the patient man}*^ veeks of pain an ina) 
possibl}' prolong her hfe 
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Fig 70 Anteroposterior mow shows ^ery slight 
decalcificntion at the left upper angle of the 10th 
dorsal 
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Fw 7I>-7I16 »rr of a p.<ticnt viho li»il lind tlio gtill blmlilcr remo^c<l Mo pill 

bUddcr pro™! to bo maligtiant Somo raontha kfcr ho complnlnctl of pain In tlio bark 
■n.e rout, no antcrc^lKt'tcnor t1o<r of tl.o doiw.1 .pine .houo ,on thgl.l doc.lcincatlon of 
the left ndo of the 10th donal vertohr. The Intcml vlou doc. not allow ant abnormal^ 
where, a tho tomogram .how. dcllnllo dcatmetlon of a good dc.,1 of Iho tertobra The 
oeeondan depo.it i. aitliated rather centmllt and poeteriorlt 



Fir Cn Th* Utrmi tpn sot bi>« wt) Ti 76A TV Icrmrtgram iJm m Urfrp wrotulAr^ 

■boonnAl bon? on I V pixtn^or airTt of tin tfnh rlorMl 

\«1 hr« Tin d frrmi«i u scry id nl n|f 


Fig^ 77 n-c ilio* a ca*c of ivcontinrj dojio^ts in tho cen icnl uplno dlignoNed rs n 
fracture Tho ftJmn are of a m«lo aged flftv Somo n\e niontlm prenouslv Iio had been 
hjt on the hend with the liindlo of a ganlen roHor Throe Mcck^ later Ite complained 
of pom in the back of the neck m the ehoiildera and down the arm Six neokd after the 
accident lie wo* \ ra>Td in Rhode^i* He •ub'cquenti} \ roml ol«ewhero Tlio 
diagnosis woj apparentU a fractoro dWocation At tho timo Fig^ 77-77c wero taken 
he complained that bn neck wai stiff and pain In tlie shoaltlera on sitting up was 
evpcnenced Tomograms show definite destruction of the 2nd cemioal due to secondan 
deposits Tho pnraon w as not found but tho dlognowlt v,-aa confirmed b\ tho snb^quent 
do\elopmeot of secondary dopoMts In the htmierus with a pathological fracture A 
port mortem was not permitted 


Coogenlti] VariaUoss 

Congemtal rorlatlons such «s bend a ertebrs maj onus© birarre appearances IMien 
a patient with tha t>pe of spine is inrohed in an aooidont then the deformity nmv be 
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FlO 77 Antero posterior view of the 2nd cenncal shows some deformity 



Fia 77a Tomograms show definite destruction of 
the 2nd cervical due to secondary deposits 
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Fig 70 Tiie routine latcnil \iow shows an unusunl Fio 70a Antero posterior tomogram The joints 
appearance m the atlanto occipital region Tlie between the atlas and the a->:is are demonstrated 

routine antero posterior v lew tltfough the open and the atlas is fused \nth the occiput 

mouth did not help 
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Fio HO Lateral \ io^\ 8ho\\s fusion of the 2nd and 3rd Fig 80a 

conical \ertebrit>, but there is some irregular densit-v m demonstrates the comp „ , 

the region of the fusion the bodies of the 2nd and 3rd ccr^ ical 

\ertebrfc 
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Pelvis and Sacro-iliac Joints 

The pelvis and sacro-ihac joints are frequently X-raj^ed at tlie same time as the 



Fio 82 Routine anteroposterior Mew of the sacrum and sacroiliac 
joint There is a Ime of sclerosis m the right ihuna near the sacro iliac 
joint 

Fig 82a The tomogram now shows a cyst with a tlun medial wall 

spine Even when the request for the Fi-ray examination is hmited to tlie sacro-ihac 
joints, one frequentlj'' lias to X-ray the lumbar spme for associated conditions If the 
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sacrofliao jomta are normal, then a lodon may »tfll be found m the lumbar aplne to 
account for the patient » aymptoma 

To an ever mcreaaing extent tomography haa been found of help m demonatratmg 
the condition of the aacro-Ihao jomta The tomographjo viewa are frequently of more 
•vmtuo than oblique vieTrt m ihowing anoh pathological condition* aa tmkylosia or dettruo 
tion due to infection. 

The following caaea will demonatrate the value of tomography in vanoua pathological 
condition* of the sacro-lUao joint# 

Fige &2 and 82a tie of a Belgian airomftman aged eighteen For the laat three 
montha he had complained of pain over the right aaoro iliac jomt but the pain waa not 
•erere and did not canae him any greet dlsabihty He continued to play hookey in aprte 
of the iymptoma There waa a hlatory of a fall nine months provioualy but this had 
apparently not involved the sacrum The routine film (Pig 82) showa nnnaaal 
appeanmcea m the region of the right •acro'fllao joint There la a line of aoleroaia m 
the ilfnm The saoro illao Joint appears intact From this view it la very difficult to 
auggwrt a diagnosis Fig 82o the tomognnn of the region demonstrates definitely a 
cystic condition with the medial waD of the cyst greatly thinned. Vanoua possibflltiea 
were considered in attempting to establish the differential diagnosia A hydatid cyst m 
bone is rare and when it doee ooour genemUy gives nse to more bone soleroeis A single 
ej’ft of the flbro-oy»Ho type in thia region uaa considered extremely unlikely A 
chondroma would not have given ao r^oltr an outlme and some form of oaloifiostion 
n ould no doubt have been seen in association a ith a ohondroma or osteo-uhondroma 
The pochon of the cyst the age of the potlent and the relatively mfld aymptome 
suggested that the cyst was an osteo-olastoma This diagnosis was facilitate by the 
tomographic views ahJch shoaed the eipanalon of the bone and the thmnmg on the 
medial aspect An osteixUatoaia in tbe pelvis is also a nire conditioa, but the wntec 
hai teen osteo'oUatomata in the pelvic booea bofore and there are references in the 
literature to thia condition (Taylor Gordon and Wiles P 1035) •• 

4t operation ilr G T do Toit found a large cavity mrompleteJy filled with friable 
iuemoniiagio mtleiiaL The oanty had involved the sacro-ihac jomt There was no 
evidence of any infiltration of the aurrounding tisane* Jlr da Tolt made the diagnosis 
of *n osteo-dastomatou* oy*t and this waa oonfinned by microsoopio aection 

It n as the appearance In the tomogram which enabled the correct diagnosis to be 
made The lack of calcification tbe poaition of the met the expansion and the t hinning 
of the medial wall all pomted to the condition bemg an oeteo daatoma These features 
however only became apparent m the tomograma 

(Figs 83-83a ) The patient a corporal in the R AF was aged twenty four In 
August 1012 be compUined of a right-sided aoiabc* which m ipite of phynotherapj 
treatment persatei He had varioua forma of treatment without relief untiljane 1044 
when he wa# admitted to the Chamber oflllnes Hospital Mflitarv Section On admission 
he had a flortnant swelling over the region of tbe right greater trochanter and gbtesl 
region He had had, prior to admisaian novocaine mjectiona. After admotloa he had 
iteveloped a swmg^ temperature Fig 83 the routine view of the aacro-ihao jomts 
•how* »ome deoalcificatian in the region of the aaoro-iliao joint Pig gSa the tomograni 
Jaw* deflmte destruction in the lower portion of the right saoro-lhao joint The 
dagnosu of a tuberculous infection of tbe right sacro-fliao jomt waa made This was 
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Fio 83 Routine ontero posterior \new of the encro ilinc joints Tliere is loss 
of detail oter tlie lower portion of the right eacro ihac joint 
Flo S3a The tomogram shows destruction of the sacrum at the lower portion 
of the nglit sacro iliac joint 

Fig b36 One month later The destruction m the right sacrum is more 

marked 
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fiubscquontly oonfiuncd clinically Fig Q^b, ioinogram, one month laloi, shows the 
c\tont of dcsti notion of the sacinin 

]i'ig 84, the jmtiont, an an coiporal in tlio S A A F , aged twenty-six, had complained 
of a stiff back for tho ])iovions thico and lialf years Foi tho last five months tlioio had 



l''i(i SI/; AiCt'ro jjoHlorlor viow of tho liinibiir niul dormil 
vorlobnii Nolo tlio <lr( iilriflpd nj)])niininpo 

been limitation of movomont of his nook and this was getting pi ogi cssivoly womo Ho 

was also eomjilainmg of pain m Ins ankles » 

In tho lontmo antoio-jinstoiioi view of tho sacio-ihao joints (hig 84) the posi ion o 
tho sacio-ihae joints can bo scon, lint it is not possililc to state dofinitoly whot loi an cy osis 
had taken jilaio or not On tho loft side tiioio is a suggestion of a joint space 

J<hg 84r/, tho tomogiam, sliows tho joints to bo comjilotoly ankylosed ^ 

In all oaily eases of sjiondylaithiitis ankylo-poiotica, wo icsoit to , 

domonstiato (lio sacio-iliao joints Jn all eases whcio tlioio is doubt w lot loi lo j 
have bocomq ankylosed oi not tomogiajihy is again omjiloycd 


TOMOTRAPHY OF THE SPI^E 

Fur fhov3 the mtero-potenor viwr of the Imnbor and dor-al verteb^ Fir 
S-t- and d Jiho«- the lateral vvrr» of the lombar and dnr>al fpmes Note m the bteral 

virn-oftheItimbarfpmethefprmdTk)li-ihe»i of the 3th lumbar on the famna, 

TiS' i?4^aDd/*reobbqneTieTr. of the lumbar <pme Eitemire mrolvement of the 
jomt*betu«n the lumber BTtiCTilir facet* i fho^n onkrlo^ harm- taken pbr< 



Fit o 4 ^*ad<>at. L«z^ni of U»> I cd v aod <{7^^ tpcs^i 3^3* 

tte tpcrtd^ f ite ih liot^ cn U* %ii-na. 

The deealcificetion of the rertebre ometated with *pond\Urthntt 5 *nfcv!o-po -tica 
•honld be noted In the GIsom end this has uKtcoeed the diffieultv of preponn- the prmts 

The Tslue of tomographr fai mrestigstfa^ eooditioiB of the sacro-iLac jomts and of 
spme* showing unusual feature* elmKellr and m the routine fibres Is exemplified hr the 
foUowmg case 

(Fig* 8^ o-A) The patient a staff-wrgeant in the S_Y3LC aged fortr fire stated 
that he had been complaining of pam orer the hnnbar region and the bact of the neck 
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for four years, i e , since 1940 The pain had been getting Avorse for the past six months 
He felt the pain in Ins “ bones ” He had had the usual physiotherapy with only temporary 
rehef The only previous illness admitted was a mastoidectomy on the nght side twenty 
years previously A point of mterest is that he could play football up to 1940, t e , until 
the onset of symptoms when he was about forty-one years old 

The routme mvestigation of the pelvis and spine (Pig 86) shows extensive changes 
at both sacro-ihac joints There is marked sclerosis, particularly on the ihac side of each 
joint and the jomts appear irregular The tomograms (Figs 85a and b) show that there 



FjCs 84e and 84/ Right and left oblique \ne'K'S of the lumbar spine The 
decalcified appearance of the \ertebne and the ankylosis between the 
lumbar articular facets are demonstrated 

IS no ankylosis of the jomts Routine mvestigation of the lumbar spme (Figs 85c and d) 
shov nev bone formation on the 1st, 2nd and 6th lumbar vertebrae The tomogram 
(Fig 85e) of the 1st and 2nd lumbar vertebrae shows unusual appearances There is 
considerable sclerosis of the upper margm of the 2nd lumbar vertebra with a pimched-out 
area There are also simdar changes in the inferior surface of the 1st lumbar vertebra 
The routme inA^estigation of the dorsal spme (Figs 86/ and g) shows osteophjde formation 
on the 7th and 8th dorsal vertebrae, also m the upper dorsal region, but there is no complete 
bridging There is no complete ossification of the hgaments of the tj^e seen in spond}^- 
arthritis ankylo-poietica It aviU also have been observed that the smaU joints of the 
lumbar spme are not ankjdosed The tomogram of the dorsal imrtebrae (Fig 857i) shovs 
that tlie anterior portions of the 10th and 11th dorsal vertebrae are sclerosed and there 
are punched-out areas m both vertebrae The punched-out areas are not the tj’pical 
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Fw K3 Routme IocbUik^ oT I hr MrT(M]i«r^nt TbrmarlrO rntuUnlj' 

ofhrthfitnl with thr •r)m;^ oa thr due rr lirrDon<^ratrO 

Fki nir to*DQ(rwm Imwwntnilni thr m muI mTpulAnlj on loth 

nilr* fthr|CMnl Thrrr m no wnij k" 

Fw hj* Totnosmo at • drff n nt rirpth 
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Flos 85c and SHil Routine nntcro poetenor and lateral views of the lumbar spme Now 
bone formation is shown on the 1st, 2nd and 6th lumbar \ertebra3 
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Bohmorl 8 node! They are too sharp Moreover Schmc^ * node* uouUl not 
be awociated utth so maoh solerosia invoUing the anterior aspect of the b^cs of tho 
vertebr® Similar change* are eliown in the 6th and Cth dorsal vertebra? portioalarly m 
tho 0th, A large puncbed-ont area. 1* •ho«n m tho 0th dorsal vertebm nhloh ogam 
has not the ohomotorlstio appearance of a Schmorl • node 



Fn Uf Tomoyf m ix of (bo lot acul £Dd Irrmhor 
brj> Noto tho tbBmoco m tho dopro* of 
•iHo(«b)rhi (hnuMnirotodo roapaml oath F jz 
8W TVto ui oomtdmlile orletoot f thr< upfKT 
loorgui of tho Ind lontbor »i<h a ptjBrbnl out 
aroa There or* BnuUr ehonfoo tho mlWM 
•urtaeo of the lot lamb«r 

It should be noted that it is only the tomographw vie\t8 uhich Ivave toveoled these 
nnuroal and extensive chongee in the dorsal tertobn© It is because of these appearance* 
that one ha* to consider tlie poaiibilitv of an old-standing infection of p^-ogonio origin. 
The condition u not tho usual spondylarthritis nnkylo-pwetica 
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Fics So/ tind 80(7 Routine in\ estigation of the dorsal spine There are osteophytes 
on the 7th and 8th dorsal lertebrn? There is no complete bndging There is 
no complete ossification of the ligaments of the tj'pe seen in Epond3dnrfiiriti8 
nninlo poietica 
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}k) HU ToTDc>gr*m of lb« Io««t donal vvrt^bno 
The uit«r>or portioii* of tb* lOtb ud Iltb doraal 
niebra uo ac kio w d . and Ibaro aro ponebad ont 
ama in both ari^brv vbtrb are not the typical 
Schtoori • Dodaa flcteroata of Uua extent a aot 
peoaraOy ami in aaaociatxn aith Schmori a nodea 
A karjn punrhad out area u alao pararat m tba 6th 

docxu crtabra. ahicfaayaui baa not the appearance 
of a Sehmori a node 

It rnnat be noted tlwt tba appearancea of tba 
punched out area* ofaolaraau are only ftaOy dwxai 
atrated in the tOEnograma 


CHAPTER IV 


TOMOGRAPHY OP THE SKULL AHD FACIAL BONES 

SKULL 

Depressed Fractures 

TAe extent of depression associated mth a fracture, particularly of the vault, may be 
better demonstrated in some cases by tomography than in the standard views or in axial 



Fig 86 Routino lateral view Suggests the presence of a depressed fracture 

views Fig 86 suggests the presence of a depressed fracture Fig 86a is an axial view 
over the suspect area The inner table appears to be depressed Fig 866 is the tomogram 
over this region, and shows defimtely the depressed fracture Note the characteristic 
triangular fragment vatb the apex towards the outer table The fracture was the result 
of a fall of rock on to the head There was some difficult}'^ at the operation in findmg the 
actual depression, which is so clearly shown m the tomogram 

Sequestra 

Figs 87 and 87a are of a similar case, but the wound had become septic The 
routme examination demonstrated the tj'picallj'' depressed fragment, but subsequent 
examination failed to demonstrate the cause for the persistmg sinus Fig 876 is a tomo- 
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Pio S7a The nxinl ^^ow 8hoA\a the depressed Fio S7f> The tomogmm sho^\s n sequestrum m the 
fracture but no cause for the persisting sinus can depression accounting for the persisting sinus 
bo detected 



Fio SS Routine lateral mcw of a patient who had had Fio SSn The postero anterior \ low docs 
a gunshot wound in the head Foreign bodies are sliomi not show an'i depression 

at the site of the operation 



TOilOGRA.rHV OP THE SKULL AND FACTAL BOXES m 

gram over tht* region imcl domonttratos tho nequertrora m tlie nctaal deprewion Figw 
88 a~c are of a patient w lio Iiad Iiad a gunabot woand in tho iiead Tlio routine lateral 
(Fig 88) demon'tratea tho foreign bodiea at the alto of operation Tlio routine 
poatero-antenor ^^ew Fig BSa docs not ahow anj doprwlon Tlio a\wl view Iig 88i 
•lions tho foreign bodies to bo aiiporfioial to the inner table lig 88c the tomogram 
ehon» that the inner table on the ono aide of the gap m tho altall la deprwwl Tlie 
patient had doTcloi»ed epilepsy 



TamoGn ol tfae 8(h Hem 

“Mlidiffioulty In cUamojli There 
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8th neivc mnj'^ Ccauso vciy little or no destruction nt nil, of the nitcmnl auditor} canni 
(Schunrtz, C W , 1042) 

When there is any doubt, tomograms amUi the head m 1’ounes position amII clear 
up the diagnosis The usual routine views, including Stcn\cr’s views and projecting the 
internal auditory , canals thiough the orbits maj still lea^e doubt whether a tumour is 
piescnt or not Figs 80-806 show an unusual case in tlint double ])ntholog\ is present 
They are of a young man aged thirty He was under the caic of Dr Kat? He had 
s 3 unptoms tj'jiicnl of an 8th ner\c lumoui DifTiciilties arose in the interpretation of the 



Tio Sn Lntcml Mcw oftlic pkiiU pIioub unu*»unl calcificntion m Die fronto pnnotnl 

region 

X-ray films w’hich show calcification in the front-parictnl region The point was whethei 
the patient had a primary tumour in the form of a glioma which was iinohing the Sth 
nerve or whether he had a double pathology The tomogram lca%cs no doubt that he 
had niaiked destruction of the left internal auditory canal An interesting and rather 
confusing point in the history w'as that although he had classical symptoms of an Sth 
nerve tumour, he also had epileptifoim attaelvS, tlius suggesting that the calcification was 
associated wnth a second tumour giving rise to the epileptiform attacks Epileptifonn 
attacks are unusual w itli a frank 8th ner\ e tumoiu' 

]\Ir ICrjmauw operated and remo\cd the 8th nerve tuiiioui The patient made a 
good recover}^ but the epileptiform attacks continued Some eighteen months later JIi 
Kx 3 Tiauw operated again and removed an unusual tumour in the fronto-paiietal legion 
HistologicaU}’’ the tumour showed the stnictuie of a whorled meningioma with ver} 
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Tn Sfts In TWn* a projFCtMi ahoira aroBMo of the 
laft patioaa portwn of Ibe tanporaJ 
Fio SM The tacMgraiiia riiov a drmita 8Ui aerva 
tOiiKJur oc tba axle Doabla p*lbok>^ la tKrra 
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considerable calcium concretions, a psammoma type of tumour The patient so far has 
had no recurrence of s^nnptoms 

Fig 90 IS of an elderly lady aged 8 event 3 ’^-three She was also under the care of Dr 
Katz The tomograms show the characteristic uudenmg and destruction of the internal 
auditory canal The patient was too old for surgical treatment 

Figs 91, a-c, are of another patient under the care of Dr Katz She uas thirt 3 '^-six 
and complained of deafness and unsteadiness of gait She uas a piano teacJier b 3 ^ 
profession and found progressive difficult 3 ' m striking the right chord More recentty she 
had complamed of headaches and vomiting The tomogram (Fig 91a) again shows 



Fig 90 The tomogmm sliows the charactenstic ividening nnd destruction of 
tlie intemnl nuditorj cnnal due to nn 8th none tumour 

destruction, but not to such a great extent as m the premous case of the mternal auditory 
canal Sir Kr 3 mauv operated and a large tumour v^as found It vtH be observed from 
the tomograms that there is relatively shght involvement of the mtemal auditor 3 ' canal 
It has already been mentioned that some tumours involve the mtemal auditory canal to 
only a shght extent or do not involve the canal at aU In the present case this is con- 
firmed by the fact that Mr ICr 3 Tiau\\ found a large tumour extending far back towards the 
cerebellum, but there was only shght involvement of the mtemal auditory canal The 
S 3 Tnptoms fitted with these appearances m that her first s 3 Tnptoms v ere clumsmess The 
first s3Tnptoms were not aural, but were due to cerebellar mco-ordination (Dr Katz) 
The patient has made a complete recover 3 ’^ Fig 91a, tomogram m Towne’s position, 
show s destruction of the mtemal auditor 3 ’’ canal Fig 916, obhque tomogram in Stenver s 
position, shows the extent of vudemng of the mtemal auditor 3 ' canal, and shows also how 
M^eU the semi-circular canals and cochlea are demonstrated Fig 91c, tomogram m 
Stenver’s position of the opposite side for companson 


tomography of the skulx. and facial bones 
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Fic Oi .re of . »ldter «ged fort. For the la .1 tour month, be hnd rempWned of 

«:ar.tril«d.che. He h.d deaf m the nghl eer for three ueer. Hi, vinon ... 
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>* o 0 Town* of * aoUwT crd fort} ll« bMl l*m dt^f uv the njAt 

nr Tot thrv* }e«n The <ie>trtiHnfi of tbr ncbt laternAl aaditO(> c«oal u ibcrvn. 

Fjo *211. Tfa* tomoirr&iB d''m(3n«tr«le« th^ hQ ertnt of tly, deetnJrtuo f 
inttniftl Mtlitoc} le rul 

blurred- He nu »ome«hat ataue and nj^tagmo* waa preuetit The roatine Toirne a 
Tie« Fig 02 ihcrtt* de^niction m the nght internal auditorv canal The tomogram 
Fig Olfl demonatrate* the fall e-efent of thu deatrnetKm- 




Fio 03 Towne’s view of an airman who had symptoms pointing to 7th norvo 
involvement on the left side Note tho increased density of the left patrons 
portion as compared with the right 


^ ■ ‘ <■ ' 
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Fio 93a The tomograms show that tho left side in the region of tho cochlea is 
much more dense than in tho corresponding region on tho right side 
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Flgf 03 OSa are of an tirratn nbo hadaymptonis pointing to 7th nervB Involvement 
on the left side He vaa sent up for an investigation of tho ekull The Tou ne a projection 
(Fig 93) ihoB* a difference in the petrona portions of the temporals on the tno sides 
The left side is more den» tlian the right The tomograms (Fig Oil) show dcfimtelv that 
on the left side the u hole cochlear region is much more dense than on the right side This 
localisation could not be so Tvell demonstrated nithoct tomography 

Tmnoon of the Pitaltarr Fossa 

Although generally there is no difficulty fn diagnodng the actual presence of a 



tmnou from the rtratine aim the Krtuol detail the extent for hietenee t„ n 

tmioor ha, paahed back the dotaon, „I1. or poabed tl» a«r ,riitt,^^l 

^.ed n. tooiog^ Fig „ .ko.. a 1^*0 pitoi, ary toL^ fTi^ ,L,. the 
of the Boor of the eella aod the erteat to ,hi„h t^e dore^Tu* , 


acek, efter the accident At the .me „f the etammation T had”J^H;;j™ 
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severe headaches She was tinder the care of Dr Katz, who diagnosed a deep-seated right 
occipital lesion The lateral view of the skull shows a circular mass mth calcification of 



Fig 95 Routine lateral a lew of a child sho^ s a circular Fig 05a The tomogram shows a loculated 
mass with calcification of the x>eriphery tumour, very probably a hydatid cyst 



Fig 00 Shows the routme ^ lew of a mastoid There Fig 96a The tomogram demonstrates an abscess 
18 a tmnsmdiant area and the smiis plate stands out 
prominently 

the periphery (Fig 95) The tomogram demonstrates a cyst, very probably a hj^datid 
c'^’Bt (Fig 95a) 
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Hutoid Eegkm 

In pathobg} of tho mastoid region one makes the diagnoeiB in the acute enw on the 
extent of the opacity and clouding of the cells AVith e^penenc© it is frequenth potfible 
to mdlcete the extent of pathology and tho duration of the (omptoms and one should 
view the films of a mastoid without knowing the patient s history The reaponsibUity is a 
grave one for the radlolo^t It n seldom po^ble to be certain of breaking down of 
wpta between cells in an early case but where a mastoid abscees is suspected either 
from the routine X ray examination or from the oUmcal picture tomograph} ma} be of 
help An abscess is demonstrated m the tomogram and was confirmed at operation 

Panoml Stnoses 

Tcnnograph\ to demonstrate thickened mucous membrane in the peronaflal sinnse* 
has been described (Moore and Cole 1941)^’ Agreat deal of information ma\ be obtained 
in this wa^ In those ■whore the antrum mav show some loss of transhicenov and 
where this lo« of transhaceDcy does not fit m with the usual appearance* seen as tlie 
result of chronic infection or the presence of fluid then tomograph} should be adopted 
In cases of this description no fluid lex el wlD be detected in the erect film and the lateral 
news do not rexoal the condition owing to tho ovorl>'ing shadows 

Not Infrequentl} an opaque shadow with a convex npper margin may be seen m an 
antrum which Is otherwise clear Theee shadows are frequentl} reported as polypi bx the 
radiologist and equally frequently are rejected as such bv the ear nose and throat 
surgeon Tomography in theee oases ts of great help in demonstrating whether the 
opacity is doe to some congenrtal variation in the antrum or to a polvp 

Figs 07 and 97a show routme views and tomograms of the sinuses of the same 
patient In the routine views there Is lose of transluceno} oxer the nght antnun but 
the tomograms show that this is not due to any polyp or thickened mucous membrane 
It H doe to a congenital vanatlon 

There were no symptom* referable to tho smuse* The low of tranalucencx over the 
right antrum was dleco-vered in the routine examination of the smuae* during the screening 
of the chest The patient hod been sent to the \ ra} department to have hi* chest 
X-rayed It haa been the wnter a practice for manv years to screen the antra ts u routine 
when screening the chest* of patients The head I* tilted into the noae-chm position m 
relation to the screen^ and a mere glance shows whether the antra are normallv trans- 
radiant or not tMieu one or both of tho antra show lew of transradianey a film is taken 
m tho erect position to thow the cause of the lew of transradianey The frequency with 
which the condition of the antra demonstrated In thia xra} u aasociated xntli the 
patiait s symptoms make* this routme soreonlng of tho sinnse* well worth while and 
to such an extent that it has become a routine practice 

Jostiflontion for this procedure was also confirmed bv the fact that running poraDel 
testsbetxreen 100 patients who were sent forbanom meal exaramatlons and 100 who were 
eeut for X ray examination of the chest the frequenev of opaque antra in those sent for 
examination of tho chwt was far greater than In thoee sent for examination of the 
slnnentary tract 

Figs, 08 and OSu are the routme and tomograpbio views in the same position of the 
Unuses, The tomogram show s tho thlckemng of the mucous membrane in the left antrum 



Fig 97 Routine of the paranasal sinuses in Fig 07a The tomogram shows that the loss of 

the erect position Tlio right antrum shows loss of translucencv is not due to thickened mucous 
translucencv ns compared with tlie left membrane, but is quite uniform, and is of bone 

densitj There is a congenital \anation 
Proof puncture m an antrum of this type is 
negatn e 



Fig 98 Routine Mew of the sinuses m the erect 
position There is loss of translucency nt the 
floor of the left antrum and a shadow with a 
cun ed upper margm is shown m the right 
antrum 


Fig 98a The tomogram in the same position 
demonstrates the detail of the left antrum much 
more clearly, and the circular shadow and the 
tluckenmg of the mucous membrane of the 
lateral wall of the left antrum are better demon 
strated in the tomogram Circular shadows of 
this description with thickened mucous mem 
brane may be due to a poUq^oid condition of the 
antrum 
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the thickening of the mucoa* membmno in the right antrum ami n t\'po of oiroakr 
ahadow w hjoh has been de^mbed a« dao to a pol\T> 

In Fig 936 the roatiao view of the alnoaes the floor of the right antrum la aligDuy 
dcraded but no change* of note are ahonn Fig 08c a group of tomograms of tlie right 



Fjo *»6 flotrtioe »w f the m tb* ewrt poBboti Tlimr u a Jrgbt 

of truial(i>-«iuy ou th» floor of tbe nght aAtnzm 

antrum at didorent depths There la a cironlar ihadow projecting from the roof of the 
right antrum and there is also a shadow with a convex upper margm on the floor of the 
antrum Fig eW I* an enlargement of one of the news to demonstrate the detail. Tie 
ofteular ahadoa * projeotmg from the floor and from the roof apparently polypi are n ell 
demonstrated 

Tomography helps to demonstrate the nataro of unusual ahsdoKs in the frontal 
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region FigB 98c and 98/ Are the rontine portero-antenor and lateral viOT\* of the frontftl 
rintiK* There m an opaqn© shadow on the floor of the loft ftontaL The nature of thU 
Bhadow ifl best demonBtrated in the lateral tomogram (Fig 08^) nhioh ahowi that the 
ehadow is duo to an oeteoma projecting into the l^ntal einiia from the floor 

Tomography has been found of \ aloe m examining an opaque antrum to demonstroto 
the preeence or atwenoe of a lost fragment of dental root In the one case the root 
ata found adlienng to tlie medial wall of the antrum high up It oould only be 
demonstrated bi tomography Films of this partioalar oaae are not available but the 



Tio OM !• enlaegnnent of one of for 

r«prcxioaOon p mrp o w A circtU«r thxdov u 
Bcnr aho ^ Q pro)e«txjie <lovii«arda firtm thtf roof 
of tbo ngfat catnua • naular aludo* n ibown 
projrotmg up«srd« frcKD the 0oo f the rtgbl 
•Btzimi. pumtmg to tb* promiro of poljp« 

fonowing case (Figs &9-99c) of a foreign body in the left antrum -Bill demonstrate how 
much more clearly the foreign body is shown up m the tomograms compared with the 
rouLuie rwas Figs 99-99c sro of a aoldier who was injured bj the eiploaion of a land 
mine 

Rome months later the left side of his face became acutely swollen and he was 
s temperature Routme inveetigation of the Binnsea (Fig 99) showed the left 
antrum to be opaque There w as o shadow in the region of the antrum The tomograms 
\Fig ^9a) show a foreign body of the density of rook within the opaque left antrum 






TOMOGRAPHl 0^ Till- HKUJ I AM) lACIAl IJONW 


ind 

regKia, Fig^ 1*8'’ and 1*8/ arc tlio rwitiiK) jKwlcn* anterior and Utcfnl \irHa of (lie fiontnl 
finti*oa T^cro js an opaqtio aliadovr on IIh flwr of tJir 1» ft fiontnl lliniintiiri of tli)« 
jhudon bc<it denionstmtcil In tlw Mtcml (otno^ni {ht^ dHj/) wlildi allow*" flint (Ik- 
ahadow Ifl due to «n o‘'teomn pnijcctfnft Into llic fronin) alniM fioin tlir fUun 

Tomograph\ hna been fooml or\n]iie in rtamlnin^ an o|wf)f(e anlniin fo il( nionafrafe 
the presence or aWnco of a liKt frw^mnnl of deotnl i<»o( In flw one in i (In tinii 
was found ndlicnnR to tlio meilial wall of tin antrum liljtli np If loiild onh la* 
demonsfrafed b\ toniofpwph^ I jlms of this imriir filar ia‘«e nre nof n\nilnl»|f‘ Ixit fix 




Pw n**/ I *n jrjnmi f tn» of th^<r (r> 

rrpinil A rr [ r hjify" m 

fTow howti iltT r«t Tn'm nvf 

r tin- nfftU »jiln m f»H •«im t h ><■» hrrim 

pro;<^ma trim »*l tnvn th^ iVw^r f rh r,j¥f 
intrun p<imf ncr to -f p^tvp 


foFlnwinp (Fitr^ tO-'KV-) of a fireitm bod\ m tlie kFr intmm will demon tmfe ho\r 
mnoh mnro elenri\ the foreipn bod\ hown up m the rrmo^rim'? eompired with the 
matine nows XO-iTOr arn if i oldier «lio « i mjimvl b\ thr erplo-ion of a land 

njinc 

^ODio months later the left •mle )f bm fire herunr irntrlv wrllrn and he wa^ 
ronning a tempemtnrc R iitine inie^tijition rf the (Fi'' 00) «hf>wcf 1 the left 

introTn to t)e Therr w t i liidotr in the rejnon of the antrum The tomogram' 

( IS ntVj) ^hoTV a fnrcicm hod\ if the density rf fork Mjtliin thr rpifpic left antrum 
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] 1(1 itSf Kouliiii' jiOHti ro iint< nor \ lew nf tlip rmnliil hiiiii^os 
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I'm 9 / IliMtLne Ut«^l kt» of flie front I >n, t'rj The tocnojrmm iliow an ewteom* pfo- 
Ther* an p*que ahnilow in tlie i^ctnjg from the floor of the frootal amua 

floo of the left frontal 
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Flo 09 Routine postero nntenor vieu Tlie left ontnim shoxis loss of trans 
Iucenc^ Tliere is n dence shado^\ o\ erh mg llic nntnim 



Fio 99a Tlie tomogram 8ho>vs t]ie dense sliadon to be a foreign bodj m an 

opaque antrum 
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Tbo £r»gment of rock removed bj ilajor Penn Tb® repeat examination subsequently 
shffWB the left antrum to be much loss opaque The tomogramB also show that it i« 




PiQ Sa* Rontuw pewtwo •ntam>r vmtw afUT tho oparation Th*« Dcnr an 
air span in tha iaft antrum 

Fn Me The toiuof ram abern tba thvLeoed m ucom manbrane lining tVie 
left antrum Thia la tho charactmat ppearanoe m to m o g ram ot 
rnucwM mnnlcmoe Not t)» rttflnal Ml c>e 

*0 opaque formerly and demonstrate tlucLened mucous membraoe linin g the 
a^trura (Figs 006 and 00 c) Tbe appearanoe* shonu m Fig 09c are tvyiicnl of cases 
oming thickened mucous membrane m tomograms 



174 


A i\IANUAL OF TOMOGRAPHY 



Fig 100 Postero anterior \iew An iinenipted tooth can bo detected partlj 
tlirough the shadou of tlie nglit antrum 



Fig 100a Lateral \new The unerupted tooth can 
also be detected 

Figs 100 and 100a are routine postero-antenor and lateral vietts of another case 
An unerupted tooth can be distinguished Fig 1006 shotvs a group of lateral tomograms 
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By companng at Tibat depths the uaerupted tooth comes into foom in relation to the 
tooth with a filling ft can bo norked out uhethor the nnoruptod tooth Is further awa} 
from the fllrn than the erupted tooth or not Similarly the poetero-antenor tomograms inai 



Fu 1006 A ffvap of toroogrun* Thii obov* at viait depth* tbo unrrupted 
tooth eccoe* atto foctt*. e o m p arfd with tbo anmc la the erupted tooth In 
»aT rt u poacibt* to teD whether tb* noenipted tooth ■■ further ««*v from 
th* table than tba croptad tooth or not. 

he ■D«ed to show the relationship of the nnerupted tooth to the antrum and other teeth 
^‘^ogT'phv may also be used to demonstrate the relationship of nnerupted teetlt 
the antrum and whether the uuernpted tooth is on the buccal or hngual aapect of tlie 
froptcd teeth, fc i- 
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Fia 101 Postoro nntcnor mcw of tho facinl bone*! The widening of the nght 
fronto z^gomntrc suture is shown Xo frncluro enn Ix) dctoclccl nt tlio nght 
infm orbital margin 


Fig 101a Tho tomogram now demonstrates tho fracture through tho right 

inferior orbital margin 
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Fraotnres of Fadtl Bonei 

As ■« ith fiacturea elsew here tomography maj bo of considerablo help in domonstmt- 
ing the prance of fraotiiree A\hicL can only be auapected from the routmo films 

Figs. 101 and 101a are of a pntKsnt tv ho bad been atmck over the face and head He 
hid beooTDe xmconsaous and could not give any details The routine film of the smusea 
ehows the widening of the nght fronto-rygomatio autoro No fracture can bo detected 
In tins vierv throogh the right inferior orbital margin The tomogram in the same 
porition ihons a fracture throogh the Infcnor orbital margm The marked thiokening 
of the maoous membrane of tlie right antrum is also shown. 



Fio lOlS RooUoe piTtf «ro ant«rtor \ of tba f cial bone* tbcm LatomptMC of 
tbe eontonn of the Ut«ral « of Ihe n^bt •DtTom Tbpr* u lome k>^ of tram- 
r«di*ncy o>er the nght «ntruni Ther* w alo « lia# throogh tbo eoraxnd 
proceai of tb« nght 

Figs 1016 c and d arc of an air meobnnio w lio had fallen off the w ing of a plane on to 
ha face The routine films pomt to a fractoro througli tho lateral wall of the antrum and 
w throogh the cotouokI process Tho toraognima. however demonstrate both these 
cmdithDns much more oiearI> The loss of ahgnment through the lateral w all of the nght 
ts much better demonstrated in the tomogram 
. routine lateral views of the facial bones are frequently of Lttle help becauee of 

•oper-im position of the various structures Fig lOf is a routine lateral view The 
^ detected Fig 102a the tomogram demonstrates the 
the w idening of the malar xvgoinatio suture This region cannot be distinguislied 

m the roirtiDe lateral films 

^In comminuted oompheated fractures of the facial bones particularly following 
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Fig 101c The tomogram now demonstrates the fracture tlxrough the right 
antrum ^vlth the loss of alignment of the lateral wall much better than the 
routine % lew 




Fig lOlri The tomogram in the same position at a different depth demonstrates 
the fracture through the coronoid process on the right side of the mandible 
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pm iJiot , mmd. tomogrmphy 1. by far the bat man. of elucidating the van on. tfactUTM 
and determining where the ftagments fit The following caae la an erample of thia tvpe of 
Injory The patient a ytrang commanding engineer oABcct aged thirty three labile 
mtpectmg a bndg© in Italy under fire wa* atraok on the left side of the face by a 103 mm 
ahell fragment The fragment passed from the region of the aigmoid notch on the left 
nde to a pomt bdcnr the right infrnor orbital margm He did not low conscionsnew 
He derreloped diplopia of the left eye Subaeqnent exammahon thov. ed lacerations of the 
nasal mucosa m the region of the nuddie tnrbinates The following 61ma w ere taken three 
months after the Injurj the patient first ha\lng been treated m a Bntuh hospital in 
Ital^ and then repatriated to South \frica The diplopia had Improved, but ’aithin the 
last veeL he had de\ eloped a degree of tnsmns 

Figi 1026 and c are routme lateral \iewfl of the javs and facial bones A. fracture 



Fia 10_ RodtiDe Utml of tbe ftcwl boo**. Tb* Fn 1033. Latml termofrwa. Th* 
malar tjiomalio (Shirt eumot bo dot inguubrd. vidnusg of tb* inaUr 

rulorv it do m oo^t rated. 


through the left xygomatio arch can be distinguisbed There are fragments of bone near 
the left coronold process Fig 102d Is the routine temporo-mandibular joints \o 
shnormahty is shown m tbeae films taken with the mouth open and the mouth cloeed. 
Flgi 10> and/ are lateral tomograms of the temporo-mandfbular joints and facial bones 
Note that the degree of detail particulariy of the facial bones oaimot bo detected in the 
rontine films The fracture tluough the rygomatio arch la shown The fragments of 
the coronoid proceea puDed upwards and dl^Iaced are demonstrated and comminution 
of tb© rygomatio bone and widening of the fronto-xygomatlc suture are demonstrated 
whereas m the routine films this detail cannot be distinguished at alk 

Figs 102p and A demonstrate the difference between the postero-anterior 
routine view and the tomograms at different depths The c\trcme comminution 
of the left antrum and loss of alignment at the left mfenor orbital margin with 
comminution are aU demonstrated in the tomograms much more clearU than m the 
routme films 

lOSibitbo.vi.lnewofthoiygoimiao.rchiinbolhridM The fiaotnre thionst 
the left arch is demonstrated, ^ 
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Fm 102r I^tcnl of the taael bcnoL Note Uw regiocL of the frmto- 

xjfometie auture and alao the repoo of the ftfocnd Doteh 
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Fir 102(/ Boutine ^^e«s of the ternporo mnndibiilnr joints, -nitli mouth open and 
mouth closed, on both sides 


TO^IOGR\PH\ OF THE SKULL AXU FACIAL BOXES 


18 : 



10^ L*tm] tocoo^rmiM of tfaa temporo aMi>dib«l«r fXnU Tb« fruTMtU 
of bCM torn front tbe rocartou) wWl upvttrd* uv drrooo 

«r»t«d Tlv frkctm Unufrii Ih* Mi c7fotQ<rtK •rrliijtbjini 8 cm» n dm 
uif of th* t) focMtie •otnn i« abwn 
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Fig 102/ Lateral tomograms of the facial bones Xote the appearance and 
the shght compression of the ^gomatic bone It is comramuted detail 

cannot be seen m Fig 102c. Xote also how cleorh the zjgomatic arch fracture 
and the suture are demonstrated at a depth of 2J cm 



TOMOORAPm: OF THE SKULL AW FACIAL BOXES 


185 



186 


A IMANUAL OF TOI\IOGRAPHY 



Fic 102/i Postcro anterior tomogram of tho facial bones Tlie eomminution of 
tlio left antnim is no^\ ^\oll demonstrated The fracture of tho nosol bones on 
tho loft side 18 now Bho^vn The fractured coronoid process on tho loft side is 
demonstrated Compare tho detail in this \new with tho proMOus Mew 
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Palate ^ 

E,eB In tl« d«momrtr.tion ofth. pnlite tomographj maj 
and 103a eta are reuttac and tomographic vreoa of a ca»e of deft . 

the palate .hoaa tip much mom dtalinotlr In the tomograma tlian in tho comtapo dtng 

roatine atctv 



FiQ 10 Ax*«l Jrw of the 
rjpuoMlte *rth Tb* frmeturo 
the left airh u •brnm. 

Cyfto 

The relatiomlup of oj^t* to Beighbooring teeth is tieil shown in tomograms ATitli 
tomography lateral riowa of tho nundJblo are possible whemu by the conventional 
methods ^^ew8 have to be taken at an angle (Jigs lOo and 103a) 

Figs 106 and 106o demoostrate bow much more readilv a otst in the irppcr jaw h 
recognised in the tomogram than in the roatine poatero-anterior views 

EpiUieUomt ol tha ITose 

Figs 107 and 107c are of a patient who had had an operation on tho nose for thi 
pemo% a] of an epithelioma Fig 107a the tomogram shows the neoplasm invading thf 
medial wall of the antmm 
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I 10 103 r4i MUti'rior Ml u of tin fiu ml iH^nr** linn arx iiniHiml npjH nr 

anccs m tlio ropion uf tin* no-^i , init tin rl< ft in tia piilati laiuuit 1 h* (Ii*'tiiipni‘'lie<l 
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F» lOV TW tcrjt>0([T»m dwBcnMr»l«* thcHrfl u> »!>«■ pal^ff 
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A jmanual of tomography 



FiG 1036 The routine postero anterior \new shows a fracture below 
the right cond\]e 
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A ilANUAL OF TOilOGRAPHY 


Fig lOitl 1b one of the group (lO^c) enlarged for 
publication purposes 


/ 






lie 103^ Lateral tomogram in the mouth cl 
position Tlie vidcning of the temporo manthl 
joint and the unusual sliafie of the condjle bee 
of its abnormal position are demonstrated 


rw:* 


( 


Fig 104 Routine lateral Mew of a large Fig 104a Tlie tomogram sho\\*s the relationship to 
dentigerous cyst teeth much better 
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A ]\IANUAL OF TOMOGRAPHY 



Flos 107 nncl 107fi Routmo of a tomporo mnndibulnr joint ^Mth tho mouth elosocl nnd tho mouth 
open Tho dilTloultj of distinguishinp; tho condjlo nnd tlio glonoid fossa is duo to tho o\orh mg stniotures 
Tlio bono dotnil, it u ill bo obsorvod, is \ orj' good, tlio films ]in\ mg boon tnken m ith n rotating nnodo tubo 



Figs 107ii nnd 107c Of tho same cnse, show how much more easily tho glonoid nnd tho outlines of tho 

condjdo nro recognised m tho tomogmms 
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FACIAL BONES 
TVm p fTffw mantHbnlftr Jointi 

Tomcwranlij of the temporo-mandibular Jointa wa* mentionod m the early literahiro 
on the anbieot (Bufio 1937) « “U e have found It of the grestert valne ond h^-o need it 
a* a routme m mroetJgatmg the eaae« from Brenthnrst iUhtary Hoapital bihoo Ita 

InThe routine X my examination of the tomporo-mandibolar joints tlio o\erIying 
strooturc* portiaularly the mairtoid cells frequently obecure the Joint regkuL Eion by 



rro ICH lateral i»w of Um •Lnll A fr»olar» • »l>cTm ruBninn t h ro u fcb th* 
frcortal bejood the pjtu t«ry (hnsigh tb# t«iipor«J reRW tomani* tt« 

tamporo tDandibular jotoU 

pofitioning the patient and angling the tube the temporo-mandibular jointa cannot 
alftaya bo oletirlv demonitratod The tomogmm makes a tremondous ifferenoe It 
shoes the extent of movement of the condole and Its relationship to the eminence 
mnoh more clearly than tn> routine film (Figs lOT-lO^a) 

A fracture of the base of the skull may involve the tomporo mandibular joint In 
the routine vieas of the skull it mav be a matter of grout dcffloulty to bo certain 
whether the fracture actually involves the temporo-mandibnlar joint By angling 
the tube or the head one may be able to throw the fracture line clear of the tempore- 
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mandibulai joint Wliether theie is definite involvement and vdiether there is anj 
displacement at the joint as a result of the fiacture, can he more fully demonstrated by 
tomogiaplij^ (Pigs 108-1086) 

Piactuies thiougii the base of the cond3de may cause widening of the mvohed 
tcmporo-mandibulai joint and loss of movement 

Pigs 108-109C show a fractuie tliiough the base of the right condjde Avith loss of 
alignment of the fiagments In the mouth closed position the joint space is widened 



Fio lOSa 18 a routine iicu of tlio tcmporo mnndibiilnr Fio 108!) is n tomogrnpli domonstmting the 
joint The fmcturo is shouai close to the joint fracture running into and through the joint 


compaied with the left The difference m shape of the condyles on the two sides is also 
demonstrated On the injured side, the noimal alignment of the head of tlie condyle has 
been altered 

The chaiacteiistic appearance of a fiactuie belotv the condjde of the mandible in the 
posteio-anteiioi view is demonstrated m the following case Pig 1096, the routine 
postero-anteiior wev, shovs a fracture below the right condyle Pig 109c, a group of 
tomograms, shov s the head of the condjde much better, and its relationslup to the joint 
Pig 109d IS one of the group of tomograms enlarged to show the detail Pig 109e is the 
lateral tomogram of the same case, m the moulh closed position The widemng of tlie 
tcmporo-mandibular joint and the imusual shape of the condjde because of its abnormal 
position are demonstrated 





198 


A IMANUAL OF TOMOGRAPHY 


Union of Fractures 

As witli fiacture in otliei legions, tomograph 3 ’’ may be of lielp in demonstrating the 
extent of union 1 1 is no means eas 3 ’^ to judge tbe extent of consolidation m a fractured 
mandible Geneiall 3 ^ veiy little external callus is slioum The callus is of the internal 
t 3 ^e and the line of fracture may be distinguishable for considerable periods after clinical 
union has taken place Sometimes a dental film ivill be of help m demonstrating whether 
union has or has not taken place, but dental films ma 3 ’^ not alwa 3 fs be possible because 
of the vaiious appliances 





Fio 110 Routine lateral mow of a fracture through the 
angle of the mandible four months after the accident 
Although the fracture lino can still bo distinguiphed 
there uould appear to bo imion touards the al\ color 
margin 

Figs 110 and 110a slioAv a routine view and a tomograph view some months after 
an mjur 3 '^ Tfie tomograms indicate that union is not yet complete 

Disc Pathology 

The difference m movement on the two sides is of importance m investigating suspect 
cases of disc patliolog 3 '^ In attempting to judge wliether a condyle moves more on the 
one side than the other m the lateral view, it is obvious that comparable angles must be 
maintained The extent to which the patient attempts to open his mouth voll also 
influence the picture obtained We have attempted to standardise this by letting the 
patient bite on v ooden v edges during the exposure In that way, if the patient keeps 
the V edge m the same position in his mouth, then we are fairly certain that the patient 
has his mouth open to the same extent Patients with disc injuries may feel the sjmiptoms 
after opening the mouth to a certain extent We have found it necessarj’', therefore, in 
some cases to take tomograms with the mouth closed, the mouth half-open and the mouth 


Fio HOa The tomogram shouB tliat 
\m)on is not complete and that lliero is 
a fragment of bone m the lino of the 
fracture 



TOMOGRAPHl OF 


TUP SKUIi AND FACIAL BONES 


fuUTOi^n No» It an unaipcctedtoiltogOiatm/iomo cues of drw pathology tho^ 

dt 1« In the lateral view mo% ra further foniattl on tho affected aide than on the lieallln aide 



111 RoutiDo po^tn'OaAntrnv \ of tho t^ nj a'ina n - TTa^rw liV jil^ia jomtt 'TTto 

tenporo mutdibol* jomto connot be digiu^Uiiivd 
rto 1 1 1 Tonjojenm* in the poatm ralenor diroeUon The tfreporo-nMndi- 
hoU joints. parOmUriy oa the n(At ode an «fI 1 dmxctst rated 

An tdtanco in toraogrnpbj' of the temporo-nundibnlar joint la m tho taking of 
totnognun* in the postero antenor direction Wo have found thfa better than taking them 
in the an tOTO' posterior direction Theee poetero anterior tomograms are by no m«ins 
ensr to obtain TJie technique i» the moet difficult in the nhoJ© fleH of tomography 
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A .MAXUAl. OF TOIOOH \PIIV 


'J’iic lioiul IS placed in (lie no'-e foicliead pnmlion It will lie afipici ia(» d t liat (lie a\ ( lagc 
lieiglil of the condvic fioiii (he (able m nhoiit H tin 'I’lie (hiikiie^s of (|jc (oiuhle in the 
anteio-jiosleiioi dircdioii is less (liaii a ci'idmielie 'flic ioiid\lc is also tapered from side 
to side and m somewhat olilniiie in diieition 'I’lie neie-^siiv foi a(ciira(\ in taking (lie 
jiostcio aiiterioi (oiiiogiani thus hc< oiiios oIimoiis 

All intciestnig featnie is tliat in discs with dis( pithoIog\ (he alTcilcfl joint iiia\ he 
hettei dcinoiistiatcd (Iian (he noi iiial side the joint spif( appi mu'; iiim h wiflcrthanm 
the noinial 'I’liis nia\ he due to (lie diitilagi nio\ing foiward on to (hi cminemc with 



I KJ Ill/t I <)in(i;.rnpli I ht 1ms niuMiI 1 i< Illr I oioo^nipli of th nt>nnHl 

h(\o!\(lllu t nuuMU 1 iliisisi>nth t'f tht (oiuisit Im'' not ino\t tl jw far j\s ni\ tin otlnr'^uU 

H\ mptoiiih 


the conch le (Figs 1 1 1-1 1 In) Fig 111 sluiws a ji.if lent w it h a jiathological disc on the rielit 
side contiiiiicd h\ opciation (Idajoi Penn) 'I'lie ajipeaiaiucs m (he jiosteio anterior 
toniogiain aie ehaiactei istic of the jiathological dis( m tlic cases we lane exaiiiiiicd 

Old-standing iiijniics of (he conch le- which lane gone untreated nan lead to 
alteiation in slaijie and ebni nation of (lie inaigins 

l^igs 1 12 a-f aic ol an able seaman who had laid a blow to tlie left side of tlie jaw 
in June, P)-12 At that time he coiiijilaineci ol tendeinC'S o\cr (he angle of (he nianchblc 
and the left tcinjioio-niandibnlai joint Moceinent was good lie was X-ia\cd at the 
Cliambei of Mines Ho^jntal secenteen cln\s aftei the accident 'J’hc (igiiics show the 
unusual ajijicaianees at (lie left temjioio inandibulai joint d'lic head of the left conclcle 
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A IMANUAL OF TO]MOGRA]’HY 



Figs 112^/, \\2e nnd 112/ nro corresponding \ieus 
of tlie nglit tomporo mandibular joint for com- 
parison Normal appearances are shown 
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is fl*ttei>«l and sclcrro'^ and the glenoid fowa h flattened. The right temporo mandibular 
joint show B normal appearances It uas obnoua that the appeamnccs at the left temporo 
mandibular joint could not ha\-o been the reatdt of an accident ^erenteen da vs pre\ iou Iv 
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A MANUAL OF TOMOGRAPHY 



Fio ] 11(7 Tomogrnms oflxith tomporo iiinii<!ibiilnr jointH in tho mouth open nntl 
moutli clospd positions, undor siinilnr conditions i c it \m 11 bo obsoned tlint 
tlio four \ low 8 in onoh onso w oro taken on a 0 x S film Jiomarkablo apjionmncos 
aro now 8howm at tho riglit tomporo mandibular joint Tiio lioad of tho condjlo 
has boon displacod antoriorh and is Ijing well in front of tho aaconding ramus 
of tho condjlo Thoro is a gap of approximatolj 1 cm bctwcon the head and 
tho ascending ramus 



Pb U*6 Shcm ooe of Iho ow»i of the 

tnsporo UMAfl bulo jouii •omr^ ha t fnkr^nl to 
dewMtrot tbe appeoimom <fe-in^b^ 
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A lilANUAL OF TOMOGRAPHY 


Un-united Fractures 

The displacement of the condyle as the result of non-union may be best demonstrated 
by tomography 

Figs 113, Or-d, are of a patient who had been involved m an accident causmg mjury 



Fio 113(/ Is the postero nntcnor tomograms of the temporo- 
mandibular joint The destruction of the neck and the displace 
ment of the head of tlie condyle medially on tlio right side are 
demonstrated Note again, that on the right side, the head of the 
condyle is better demonstrated tlian on the normal left side There 
18 an increase in density of the condyle of the mandible , the com 
minution and the sequestrum in the region of the sinus near the 
outer margin of the mandible should bo noted 

to the light side of the face in 1929 Since the accident, about every three years, a smus 
had formed m the right cervical region 2 in posterior to the right side of the mandible 
At the time of the examination in January, 1944, he ivas complaining of pain and tender- 
ness extending from the symphysis of the mandible to the region of the smus wluch had 
broken down four days prenoiisly 





TOMoriui n\ OF T^^ skult and t vcial bones 


Tilt' tip' in o~d ►IlOH thnt tlicio hnd l>«*n n comnunutwl fmrturr through tht* 
neck of the rorwhlc tlinl the rorwhlo hnd been «llMoc»tctl ruotlmlK nnil nntciiorir Tlir 
Inm »'f in den it\ of (lie hc'n<l of tlit* rond\lo the finginent^ of l>otio not tirndt united 
nith the O’-eeiwhng mnuM of tlic ninndlhle niid n poquotiiini iwir the outer niurgin of 
thr mindlhle in the legion of the himi me tlenion tritctl iii the vnriou^ toniogmm^ 






It e* not onlt liowetrr in tlie^^ compile itctl fiacturr^ thnt toniogripliv of vulne 
in tlic (lemon tmtum of fineturcN of tlir inandibk* 

1 ip^ 111 a-d «re ofn ivitimt ttho had l*ecn invohTd in Q e\cle Rcridcnt fi\e neek 
Up luul Ijcrn ^fnl^k <«er the He na^ eonijiLilning of pam nnd 

terwlcmtHu oxer lH>th nnule''of the ni indiMc with limitation of nioxenient nt Imth tcni|>oni 
'nimlilmUr joint' Then wa ni teiwleme^'* to pilp.\tion over tlie tcmpnru nmndihul ir 
Joint Tlie routine indiiigriph i*ho» a frirtiirr helna the eonih le on the left vldi The 
routine pnmp of \ K'M ntxanni anwlcv gixe" no indication o h^vtent ofeomminutum 
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uhick IS demonstrated in the lateral tomogram. The fractures run up to the sigmoid 
rioteh from various tlirechons through the ascending ramus 

Infection 

Eien in such conditions as infection of the mandible uhero tlio routine examination 
does not demonstrate sequestra nor tlie extent of osteo-mjelltis and the stage of eoquestm 
fonnatlon, the detail mav bo better demonstratwl by tomogmphx 



Fn lllc Tonwsmna at &r>ovi drpllia now mbnr ui pxtrftordinuy 
clejlirw of c-o miiun rrtmn «h] h vu Dot ■lupoctrU from tba runtino 
Twmi afun tbe foar xm* cn ooo S x S IUtti 

Figs 1 lo ate of an airman e ho had had an impacted molar extracted tw entv-one daj s 
peeiKTotlj The routme view shows a fracture through the angle of tbe left side of the 
niandible The tomograms howexer show the fracture and a sequestrum 

Arthritif 

\rtlmtio changes other than thoae due to trauma which could not potsibl^ be 
ttnemsttated in routme films may be demonstrated by tomography Figs 110 are of a 
“Wr who complained of pom m vanoua jomts moluding the temporo-mandihulor 




1 1(1 II ) Routine Intornl \ lou slious n fnicturo ] to 1 1 In The tomogmm shovs n Rcqiicstnim 

through tlio angle of the innnthblo rMth oxer at the site of tlio ox orhi]) of tlio fnignicnts of the 

lapping of tile fragments manthblo 


tomography of the skull and facial boxes 


•11 



PFC no Houtio* of lb>* t«Dpon> maiuiihulj /Mnt « t) thp 

mHiih opfn and thr montb knrd \o honrTmJ t\ u hono 
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joints. H© Iiad a ninrkwl pohnrtlmti* Film* of the banda nnd fwt (lid Viot ilion- nny 
gouty deposits nor did tlie\ demonstmto am particnilar t%'po of artlmti* (Scott 8 



J 

1 la lll«6 Totnnjratro* of WI •irW»ilh (b» mouth open and tbr 
TTjoutl CirrulurpaDehrfl out ren ronou ii«3»Tntr«tcd 

ro twth eoiKf>te' 


1935) « Tomogram* of the temporo mandibular Joint* (Figs IlOa and 6) ehow punched 
area* fn the cor>d\le* of the mambblcs It nill b© obserted that these pimched-ont 
areas cannot b© distinguished in the routine films (Fig 110) 



CHAPTER V 


mSCELLANEOUS 

THE STERNUM 
Fractures 

The sternum, particularly m the postero-anterior view, is best demonstrated by 
tomography It was mentioned in the introduction that numerous overljnng structures 
obscure the sternum m the routme postero-anterior view Fractures and dislocations in 
the region of the stemo-clavicular jomts cannot be completely mvestigated without 
tomograph}^ 

Fig 117 shows the routme postero-anterior view of the stemo-clavicular jomt 
Fig 117a shows tomograms of the stemo-clavicular jomts The difference m appearance 
IS stnkmg Fractures m the region of the sterno-clavicular jomt are much more readil}" 
detected in tomograms than m the routme film s 

Fig 118 shows an unusual fracture at the inner end of the right clavicle Fig 118a, 
the tomogram, demonstrates the fracture and the displacement of the sternal end of the 
clavicle 

Fractures and displacement of the gladiolus which are so difficult to demonstrate m 
routine, obhque and even m lateral views, are readily demonstrated m the tomogram 

Fig 119 IS of a patient who received a direct blow over the sternum He had great 
pam The tomograms show the fracture and the extent of the displacement 

Infections and Secondary Deposits (Sternum) 

Infections and secondary' deposits m the sternum have been shown up by tomography 
vhen the routine films did not reveal them (Weinbren, M , 1938, 1940) 

Figs 120 are of a patient uho developed a lump over the sternum There was a 
histon,' of an operation for a carcmoma of the ovary some years prenousl}’^ The tomo- 
gram, Fig 120a, reveals a tumour not only on the antenor aspect of the sternum, hut 
also on the posterior aspect Biopsy showed the tumour to be a secondary deposit from 
the ovary 


Hip Jomts and Knee Jomts 

In regions such as the hip and knee joints, the tomograph is not frequentl}^ used 
In doubtful cases, hovever, it ma}’' be of considerable value 

Figs 121 are of an airman vho had had an injury in the region of the left hip joint 
There vas doubt from the routme and obhque views (Figs 121 and 121a) whether the 
fracture at the junction of the ilium and pubic bone ran mto the acetabulum or not 
Even the obhque nevs did not show the fracture runmng mto the acetabulum The 
tomogram, on tlie other hand, shovs defimtely that the fracture runs into the acetabidum 
(Fig 1216) 
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Pn 117 Rootm* p u TttTO ntcooc »noflbr<tm )0 U kuU jouit Tbe joint 
' r* diflmilt to d «( KUi<<fa d «pit f (hr fw t th«t tbe boM d«t^ h 
« H dfro oiwt rBtfd 

1 11 TomofTMQ of the muof etemo ct« icula jo nti 


The d ffemie* 
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A MANUAL OF TOMOGRAPHY 



Fici 120 Routine lateral \ io\\ of tho stomum 
A soft tissue mass can l>c detected on the 
anterior aspect and there is also a suggestion 
of a mass on the posterior aspect of tlio 
sternum 


Fig 120a The tomogram definitely demonstrates the 
mass on the posterior aspect of the sternum ns mcI! 
ns tho mass on the anterior aspect Tlio mass ivns 
o secondary deposit from tho o\ nrj 
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F» 121 \ frtrtuTO b^n oo tbr* kft of thr priM It » n t k« from 

thj ulMtber tin* franuro run into the u^abulnm 



V^A Mew The fracture Fio I2J6 The tomofram thowa the fractar* 

.! -■ “TOoa^jated. but ajtaai rt ^ a>t nmftuui mto th* aeetatmhim 

rwmin, mto the awtabuhim 



t •• 


! i > 


' f ’ i 



2 J 1 


MIS(. ELL-\\ «- Ml V 


palmt lu trwted with pwiK-tUin hut a n 
rootmefiJm »how« di<orpimsition of tho fenn 
am einriv the extent of necm'i Note fx 
itiet « firpc fripinent L i demon tr» 

Knee Joint 

In the iTpon of the knee joint we h \ 
between bipartite or multiivirtitt 


ntinued to diM.har}n Alllioiipli th- 

\\ the tonu>CTam demoiistmlex inu h 

I rl\ how mueh lictter (ho nica fnr»n 

I I the tomournni (Fip 12l) 

Patella 

u ctl tomo^phx luitst fie(|ii<iitl^ W 
uU traeturoil luttlU Uwiiill^ 


1 


f 





o of mrpU, 

\ tUfi 


t— f TomoenuD- at f 
^wncer™ and o 

in dtttingni^huig n bipartite potolLi flora n fiactirn 
nppoaranoo of n wmiliinai notch m tho upper and oufd., 
oppchnte tho notch there i» the kiunlkn- frigraent b\en ^ 
. there b tho aemdunnr notch with aexeral frigment* oppowlif. 
w>eo when token for comp-inwon if it do« not ahow on lilcntiiij^ 
"how a kemilunor notch lo the p.iteUa 
ten the patient liaa on injurv to tho patella and the rontlno \ p, 
•ppearonoea which are not quite olaasical of the bipartite tj-po 
wifftcnlty m (letei mining both from the point of \iew oftioatnifaj 
Upeot between o bip,irtite a multiportite or a fractured patdh 

‘ rawj- be ttAto<l tlmt oxen at operation tho BUrgeona nm\ find. 


I 
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t 

t 


I If IJJ Uoiit MIC antoro posterior \ ic\\ oT tlie 
1( ft hip joint ] xtonsne destruction of tlio 
lua<l IS sliown follow mp a ^IncMurra\ 
ost( otonn 



> 

i 


Fio 124 TJio tomogrnm slionB mufli more clenrl^ 
tlic o\tent of necrosis of tlio liend A Inrpo spiiee is 
shown in the upper mnrgin from vhich n sequestrum 
1ms disnppenrcd Tlio fmgmentntion of the liend 
on tho inferior nspect is hotter demonstmted in 
this film tlmn in tho routino film 


V. 
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ctaa to it*te definitely whether the condition u duo to an old injorv with fibrous 
tmfco or whether the condition is a congenital variatioo. 

TTie tomogrami help by demonstrating whether the aepomted fragments ha\e hard 
rlercued ootlmea or not The arrangement of the fiagments is also better demonstrated 
Uum in the routme films 

Figi, 125 a-b are of a patient who had had an injury to the patella The routine 
postero-tnterior view of the patella shows a number of fiagments on the Inteml aspect 



^ ■ppciirinces ire rather nnusual eien for a multipartite patella In the latcml \iew 
of fragments is charaotenatic of a multipartite patella in that «ome 

^gment* appear to be overhing fho posterior aspect of the patella toaard the 
the pateDfl and the condvles (Fig 125) Fig 12 Vr is of the left knee which 
a bipartite patella The point howeier is thst in the light knee there were 
'boT ^od that there wore more fragment The tomogram (Fig 12V) 

!*rt of ^ fragments on the right side base defimtelv hard '>cleru'«ed outline^ onil ore 
Y * "^^Ittpirtite patella and not of a fragmented p.itella a the result of injur\ 

of a patient w ho fell on to the nght knee four dax prexion K tie had 
Over the patella and pun and tenderness on palpation He had ilrcndx lieen 
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A ]\IANUAL or TOI\IOGEAPHY 



Fir 123 Routine nntero posterior Mcw or the 

left hip joint Extcnsue destnietion of tho 
hcncl IS shon-n, folloning n MncAIurnij 
osteotomy 



Fio 1'’4 TIio tomogrnm slions iniirli more clenrh 
tlie extent ff necrosm of the hcnd A I'Th'' J";;; 
shon-n m the upper margin ^ 

tins film than m tho routine film 
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I Hi IJ'i'i T tiiniinnimi of IhiIIi 1 iic»m Tli* tmiii' ithi'. rrimnH iiI-> m tho rii,ht km’<' s}io« linnl '•tloro^oil 
imlliiii- Till iiriiiii 1 t iin urn imilli juirtiti pati lln iitid iiol ii fnidtiriHl ])ntcllii 
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iLY. 


Fig 127 PA- control of the neht patella The 
patient had had repeated injime; to lb" knot 
There is a line nirmmg through the pateHa in a 
^-ertlcal direction The point raised -n-as irhcthor 
this was due to an old injurj with fibrous union or 
whether it was due to a bipartite condition. 




G IJTa Tb? tomoirrain5 'liO'T' the wid^ pap bctTCt-en the fracrm^'ntc andth* outline " of th^ ^ 

rjjite At the ofK*Tation th'* FunreonF conFitl'^rf'd the condition to be bipartite and not an o 

jiijur* TT^ cap sho'rn in th'^ tomograms between ih*’ fragm'^^ts was not found at oj/ ration 



T’m 1*S, Boutiae vw« ot bo<h ln>e« Ther* la « Uttk urTgulanty m 
th* uilCT.«apd}Ur rrgxm of tbsngbt Ldm but do defliut (won la hanre 
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Tamuar 1M5 Too month# latei it became piuiiful and saoneii. In June 1 048 >^at 

rti month. latM- ho rtffl had In October 1942 b6c»n.e of the percent 

aymptonu, the knee Joint manipulated Ho an. then rent back to South Afaoe 
Oaring the year after hta ratnm lie had had phymotherepy In ^OTomber IMS 
these uere taken i e acme Uent} inontha after the onaot of ejTnptoma the knee 




J 

rw Itsi Totdoktuim of tb* njifat Unre no« tlm d*flaito bo»ic 
iWttrurtloo tn the mterrondtUr fima of the njiiil femar OuuciJlj 
tb 1 kne* «u iTji«nietJ bj Colmcl FoDcb* a due t % tuberculou* 



aaa p a inf ul BTtoUen and at night raddonly Moke him with pam The knee was held 
m a flexed pcmtion Chmoally Colonel Fonohe considered the conibtion ee a tober 
oilou* infection The routine radiographs (Fig 158) show some decalcificotton in the 
mtercoDd\lar fo«o Tl» a\ial \jett (Fig 128n) of the knee does not show OBJ deflmto 
ttnormaUtj bnt tomograms (Fig 1586) at ranona depths thow definite erosion of tho 
bone m tho intercondylar fossa 
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AnMfl Joint 

Even in the region of the anhie joint we have occaelonallv resorted to tomogropbv 
Whether or not complete ankilosus has occurretl foUoning an operation for arthrodesu 
mav be more readflj determined in the tomograma than m the routine viem 

Figs 129 and 120n are of a patient aho had been mvolved m a plane crash in 
December 1941 He had Buffered from a compound fracture of the left ankle He bad 
had tome (D operation of the left ankle Umon had taken place with in\cr*ion and 
BtiffnesB of the ankle Some twentj montha after the accident he had had an 
astragalectomv and arthrodeais Ten ^leeka later these films were takem In the routine 
fHrn (Fig 129) union w oold appear to have token place The tomogram (Fig 120*7)8hou8 
a gap betTieen the tibia and the oe calcia There is also a gap still present between the 
Oa colcB and scaphoid- 

Otco-chondjitifl of the aatragalos also may be clearly leen m tomograms 

Pyelography 

The value of tomography in intravenous pyelogrtphv in mfante for instance has 
been described. The infant s omiig geoerallj distends the inteatiue nith gas obscunng 
the bdner outlines Occasionally the tomogroma may clear np a doubtful point for 
eiample whether a dense shadow is or is not due to a oalcoloa nhich has become opaque 
as the result of being coated n ith dye 

Figs 130 130a are of an intravenous pyelogram The patient aged forty seven had 
had bJbanla thirty four years previously Tao and a half months prior to the X rav 
eisminAtion nhOe aorkxng with a croab^ be felt a sharp pam m the left grom radiating 
to the lumbar region The routme intravenous pvelogram (Fig 130) ihoas a dense 
ihadoa m the left lo^er calyx The control film did not show this shadow The tomo 
gram (Fig 130a) shoas that this shadow ta not due to a calculus 

Figa 131 131 are of a case of bilateral polyovstio kidneys In the routine films 
in spite of bowel preparation both kidneit are badiv obscured by gas m the colon The 
tomograms (Figs 131 a-6) demonstrate the pyelograms well in spite of the gas 

In those cases where in spite of repeated preparation or because of the injection of 
the die the boirel becomes distended with gas obscunng the pvelogram the tomogram 
wiH be of the greatest help m demonstrating the pelna and cali-cee 

Fig 132 is the routine film fifteen mmotes after the mtrai enous injection of the d\e 
The pelvis and calyces on the loft side are badly obscured b\ gas Fig i32a la a tomogram 
taken twenty five minutes after the injection The pelvis and enlices are well demon 
strated Fig 1326 is agam a routme view thirti five mmutes after the mjection Agam 
the pehis and oulycea particularly on the left aide are bedli obacured bv the content^ 
of the colon Although qmte a number of films were taken of this patient m none of 
them were the pelves and calvties so well demonstrated as m the tomogram 

Fig^ 132e and d are another example of the vnloe of tomography m deraonstrating 
the pelves and calyces m mtra venous pyelography when the Lidneva are badl\ ob-cured 
i’v gas m the colon Note how mneb more clearU the calvces on both sides are demon 
*^ted m the toraogratna than in the routme films 

Tomograph! m association with perirenal insufflation for the demonstration of the 
adrenals haa been described by ilhelm 1043 “ 



A jMANTJAL of TOI\rOGRAPHY 



Fig 130 Routine lntm^ cnoii*; p\clogTnm Tlicro n histon orbilliarzin Tlie 
sjTnptomB were on the left side \ clonBC plindo\\ is sliouTi in the lower enh-x 
The control film did not sliow an\ calculus 
Fig 130a Tomograms sho\> that the shadow is not due to a calculus but to djT? 
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MISCELLANEOUS 



r«3 IJle IntrmNeooa* p\*l 05 nini fm miDotn aClv n^tiCD m a p«t tut with 
a hiatoiw of btihanu Tbe pah n mod partwnlarij lha calj era ara obvurad oa 
tioth aidra by tha ga m tbe colon, in aptt of a bowel »a«h out and an m^evtun 
of pttojtary ertrart prwr to tbe mjeoticni of tbe d}a 
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A MAmJAL OF TOMOGRAPHY 



Fia 132d The tomogram taken soon after film m Tig 132c The calyces on both 
Bides are perfectly demonstrated 


'\IISCI•LLx\^tOUS 
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Cholec y i tosra phy 

Erwi In choIcc^Ttogmph\ n uv3 nj*\ be found for the tomograph It U not for a 
nwtntnt fuggwtc<l that tomogrnplu should be omJ^Io^ cd n routine hi clioI«\‘»tograpli} 
In tito ni5t ma)orit^ of co^ the correct diagnosis Is cst iblKliwI b^ tnUng the clioleo\Tto 
grams in the usunl prone and erect position 

\t time# ho«c\Tr It becomes extremeU difhcidt or nlmoet imjxissible to alioa up 
the pall bladder beenuse of o\ crlinng pns in the he|Mitic flcMirc C cnemllv this is ns^4Xlated 
«ith or IS the result of a looi»eil or einnpntetl t^lgniokl or possibh div'crticuLi on the 



Fin 133 Ilouiirw front' fllcn of Iho rsU blsdtkr 
Thn (ibU bid Idcf rs parti}- obvurvU l>> thr iliao boos 
and (TU m tba cokn. 


and dcKonclmg colon Those contlltlons of the descending colon in ipfto of 
1**1* ration may cause collections of gas m tlio licp.itic flexure Under tlicso conditKma 
** * reaort the tomograph w ill bo found to bo of \ olno 

, , o-b abow irach a enw In bpito of repeated bowel preparation tlie gall 

I k**" obscured b^ tho fllao crest nod gmi In the colon oion In the prone position 
erect jiositlotu tlio gall bladder la comploteJj obaourod Tliero waa acme doubt 
a negative ahaclow wua due to gas or to a oalouliia The tomograms ahow that 
^ bladder ia normal and there Is no endenco of an^ calculi It should be noted how 
he gall bladder Is demonstrated clear of tho gas m the tomogram 
1 , ^ * similar case The routine hlma show the distorted shape of the gall 

with a negative shadow pointing to the presence of a gall atone In the erect 



MISTI 1 1 WKHN 
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A IVIANUAL OF TOMOGRAPHY 



Fio 135 Control film Tlie gns bubble bos formed 



Fig 136a The tomogram demonstrates the tumour at Fio 1366 Tlie mvestigntion -mth banum 
the cardia, encroaching on the oesophagus confirms the tumour at the cardia and 

the obstruction at the lower end of the 
oesophagus 


CHArTER VI 

TOMOCRAim OF THE LARYNV 

pAavxi (1030) « and \oujig (1940 and 1942) •* •* ha\T drawri attmtion to the 
valae of tomogripli\ in the demonstration of tumourw of the larynx Windevcr and 



Fio IM Antero pt»H*nor lomotrroin of Ihr UiyuT Tb*\oe*l 
ronK.riU«* oco]roril^tbeHnn'«^ofMoT(«(iu«r«mHld«iDan 
Ktratnl 'nua toanotriwD x a toLrn « tli tb« patwut pro* 
nouncinp U 

Smitbera (1043) •* hare aK) drawn attention to the \olne of tomograpii\ in ehowing the 
P<t>gre« of lealon* in the region of tlie larXTix andergolng radiotherapv 

The normal atructure^ m thu region ahoTi up very diatmcth in the tomogram 
(Figs 136 and 130a) whereas a routmo tmtem-postenor view of tho cervical region 
(Pig 1366) doea not demonatrate theae atniotore* at alL In the lateral view the toft 
tittoe film* a J1 shorn up aome detail of the phanmgeol and lamigeal itniotnree but not 
to the extent bhoan np bj tomography Bacleaae working with Coutard, hai drawn 
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attention to tlie value of lontnie X-iay AneM s in tinnonis of the lai ^ n\ and phai-^aiv, but 
the lielp obtained fiom these Aievs is not as gieat as that gained fiom toinogiains in the 
anteio-posterioi position 

Figs ISfia and 13bb shov tlie noiinal laiyiiv vitli tlie patient piononncing “ EE ” 
and “ U dining tlie peiiod tlie films iveie taken Fig 137 shows a caicinoina involving 
the vocal coids In Fig 13Gpr the noiinal case, the imcal coids, the false imcal coids, the 
sinuses of IMoigagni aie veil deinonstiated 



Fia I30n Tlio snmo pnticiit pronouncing “ EI3 ” 


In^jFig 137, a carcinoma of the A'ocal coids, the smnses of Moigagm and the vocal 
cords are thickened and the false vocal coids aie obhteiated, and, pniticulailj' on the left 
side, are irregular m outline 

Fig 1 38 The patient, aged fifty-tv o, complained of a sense of iiiitation in Dccoinboi , 
1943 On February 22nd, he v as examined under an anaisthetic and a biopsy earned out 
The report vas an epithelium of the left false cord The tomogiams show the tumour to 
be involnng not only the left false cord, but the true cords on both sides and the false 
cords on both sides The sinuses of Morgagni are completely obliterated 






I n? t<ifri'»/T »!n t )uf I « mrik' of iKjt h 
il c nril*’ niwl tlj' ful-' \ cx ill c ^nf- 


] ju I I7rj Tornot^niin uifli th» |ir«» 

jioniK int. I ^T itKmI irn t ti).int\ f»r tli 
I# n TmIm \fK il rf»ril In «l* rnofi IloJli 

\ f}t nl f oriN iirr in \ r»I\ r d, itn < ' t» ri-»v i c ifi ‘ 

\)* MU I>T< "* III 


T03I0GRAPH\ OF THE LARTVX 



Fla n't Toioofrruii tbe toraour m olrug 

the tro* f«)<» rordt oo both wdn TbcBauM 
of )IcrT^;«Cm ax* rornpMvIj ob(jt«Tmted 
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TECHXIQUE * 

General Recommendations 

Po'^iTioviNc Tlio j)o--itioiiing of tlic patient for toinognxpln doc^ not differ from 
that for routine radiogra pin oftlie‘-anie jiart 

Mr NT or Di ith fNcreening and routine rndiograjdn will gne tlie approsi- 
nuite dtptli of part-' or le'-iom to he toinograplied tlim molding nndne film e\iienditiin' 
The nua'-iirement of depth «honld he made from the table loj) njiwnrd'. It Inn heeii 
oh'-cr\e<I tliat Mhen the patient is jilaretl in position on the table jiartieiilarh on tho-e 
uith wooden table top^ the talilc sac-- and ma\ sag ns imitli as .’t tin As tomographs 
are inualh made and oahliratcd with reference to tlie table toji when it n not lienring 
weight this leads to tonsidcrable error and the measiirenient of depth from the table top 
iijiwards must therefore take this info consideration When tomognijiliing the lateral 
Mcw ofthetemporo inandibnl.ir joint for example if is freiiiienth \er\ diflietilt to make 
the reeniireel allowante bcenn«e the tcmporo-mnndibnlar joint n in am ease aen snper- 
ti<ial and if the table top sag- appreoiabh it is not jio-sible to adjust the lomogiaph to 
the reipiired depth which would work out to below rero on the mcasiirmg deriie 

In certain makes of tomograjilis the measuring derice does not go below J cm and 
It I- not j)o--ibIe to adjust the instrument to a lower deiith than this T'he sagging of the 
table foj) in tin- case make- if impo-sible to examine am part therefore below a depth of 
iafwttn land Itofitm without raising the part litiiig examined hr means of wool Irig- 
<»r a siinikir dc\ lee When tin- ha- to be done undesirable distortion br maginfu atioii 
n -lilts w ith a conseipient dec rease m the sharpne— of detail T'o illustrate the jiroudurc' 
iiecc'-irr the following example i- gircn — 

The literal new of the lumbar sjime m an arenige si/cd patient i < one weighing 
I ‘>0 lb and ajiproximateh ."i ft 8 in in height would be found to measure from the fnbli 
tup to the spiiiou- proce-e- w Inc h are t iken as the mid-hne apjiroximafeh Item The 

le c( --,ir\ illowaiu e for the sagging of the t ible toji would be from t to .{ c in deiK.uding 

1 - hi- liein -fated on the f\[>e of fable and tlierefore the centr.il measurement for 
tomoirriphr of that jnrt of the sjime would be adjusted to Idem if 1 he f able sa^>- 1 cm 
IJ (111 if If -au- cm and so on N II — The depth- giren in the exjMi-iirc and d(|ilh 

;< I lirmpe < Imrt- are a- for a table the top of w hii h doe- not sag 

I ■'I'lDiiil I- \TioN As in routine radiogniiihr the pitieiit hlioiild he iiiiniolidi*-' d 
wliMunr jm--ib!( Alovcmcnt of tht jiiticnf during the exjio-ure will hare tin ' nm 
bliirrum i tie ( t on the tomogmiiii a- doc - moreiin nt in routine tiliiis 

\i ( <>! fill Mori Ml NT Tin an through which the tiiix i- iiior c d should b< oie 
of !o d( jn t - i< from I "> ch grex - on one sup of flu [X r|H iielie ular to I "> ele gn > - on tia 
otii(r-ii!i Jill ii*., of a greater art te nel- tetinere i-c the e xjMi-iirt eI|sproj>oi t innate h 
lir ' enp'ov nij ( on-t int Ir an an of to de'gn < - it w ill 1 k“ found t h if the adchtion of one thirl 

• Ii ' I 1 I i| - ra — i 1- til It leili — l at el '"t 'tee' I '*"t ari'l tin ] rn lO j r n o 

Ii lit I ] in ^ 1 rr li ,ri(ili r rlr C N witlitli n i >fi' ifMr IImi Mi ml Mr II ' 

‘ ^ ^ ^ I ‘1 T Ti*. r 
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of the exposnre to that required for the routine film m the same poatioii ttiU be neccMarv 
Anv mcroAse of the are tised will make thla greater and if a verr aide are is u»ed, ao 
muci 90 that for the lateral vieu'a of the lumbar spine and Itunbo-eacral region the 
expomes will become eo great as to be outside the eapacitx of even a 20 kw rotatmg 
anode tube 

DiREonox OP Tode IIovehext The direction of tube morement should bo across 
the predominant lines of the part bcmg tomographed For example w ben tomographing 
the shaft of the tibia the direction of movement should be at right angles to the long axis 
of the shaft of the bone This ta not alaarB possible owing to the construcbon of the 
tomographic devices which are m use It has been found advantageous to position the 
port as obhquelv across the table as the device in use permits m these circumstances 
Bv^cheoxisxtiot op Titbe Movement axd Eiposuhe, The use of automatic 
derioCT for ojienliig and oloeing the high tension ciromt for tomographv has been discon 
tmued owing to the fact that thox were ongmsUy made for chest tomographv onlv and 
were limited to an exposure time of approvimatelvone second As the exposures for other 
part* of the body varv considerably the method of having a radiographer to switch on 
the unit at the appropriate time and another radiographer to mampolate the swing of the 
tube throogh Its are by hand has been used 

ilrmoD or DBTEBMcrr^o ^crMBEB op Places fob each Pabt At least three 
tomograms should be taken of any part under examination, one at the centre amred at 
by wbatever method is used i < screening routine radiography or where practicable 
direct measurement and one on appropriate distance above and one an appropriate 
distance bebw It The distaocea above and below the centre must depend on the sue of 
the part to be examined Forlnstance a vertebra u approximately 4 cm. wide thereforea 
film taken at the centre another I cm above it and another 1 cm below it ohonld be taken 
Bn* Airn Dumber of Ftljis The site and number of films neceesary for tomographx 
of ^ario^ls parts of the bodj will be found to di mini sh with practice For instance m 
tomographv of the cer vi cal spine two new* of the whole length of the ce ni cal spine mai 
eonly be taken on a 10 m. x 8 In film the half of the film not In use bemg shielded hi a 
strip of lead Similarlv if two or three cetneal vertebne are bemg examined four news 
may be taken on a 10 In. y 8 m film if a suitably shaped piece of lead Is cut leav ing a 
window the aUc of a quarter of the film m one corner This prmciple may be applied to 
many other parts of the bod) the patella a single i ertebra the sterno clancolar joint 
etc being examined on films of an appropriate sire but divided so that more than one 
iiew is taken on each film Four views of a single vertebra for mxtance m the lumbar 
or dorsal region ms) eaail\ be taken on a 10 in X 12 m film divided mto four parts 
each 6 in x 0 m in sue 


TOMOQBAPHY OF THE CHEST 
Lungs 

View The patient should be placed m the prone position on the table and the 
d^h measured from the table top upwards From the centre so obtained tomograms 
sbonld bo taken in inspiration routmely If the chest is tomographed in oiplrntion it 
bo found neceesary to Increase the exposure bv 8 KV P 

Rioht xxd Left Axteriob Obuqee \ iews Tbe^ tw o positions hai e been found 



250 


A iMANTJAL OP TOMOGRAPHY 


to be deceptive The degree of obhqmty used m routme obhque teleradiograpby has 
been found insufficient The deptlis at which tomograms are taken m this view be 
found not to differ from those m the P A view except m cases where a particular lesion 
IS bemg examined, when the routme films or screemng will have mdicated the approximate 
depths necessary 

The patient should be placed m the lateral position on the table For the right 
anterior obhque view the right arm should be behmd him and the left raised above 
shoulder level with the forearm resting on sandbags so that a position which is almost 
lateral is mamtamed In the left anterior obhque position the same rule is followed, 
except that the patient vail be lymg on the left side 

Lateral View The patient should be lymg on the appropriate side with both 
arms raised forwards and upwards and the sagittal plane parallel vnth the table top 
Agam the depths will not differ from the P A or obhque views except m the circumstances 
indicated above 

Litkgs Depth ahd Exposure Technique 

(1) Intensif 3 nng Screens Patterson Pah Speed 

(2) Anode Film Distance at Perpendicular 100 cm 



Position 

Deptlis (cm ) 

KVP 

JlIA 

Time 
(secs ) 

4-valve unit with rotating J 
anode tube | 

PA 

Obhque 

9, 11 and 13 

9, 11 and 13 

45 

50 


1 

1 

Lateral 

9, 11 and 13 

60 


1 


Heart and Great Vessels 

P A View The patient is placed prone on the table with the arms restmg at the sides 

Oblique Views The method given for tomography of the chest m the obhque 
views should be followed 

For the examination of the ascendmg aorta, arch and descendmg aorta, the depth 
in the right anterior obhque new should be taken at a level higher from the table top 
than those in the left anterior obhque position This is due to the manner m which these 
vessels pass backwards and to the left 

Lateral View The patient should he on the left side, the arms raised well forward 
and above the head, the knees bent m order to assist the patient to he still 
Heart and Great Vessels Depth and Exposure Technique 


(1) Intensifjong Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 



Position 

Deptlis (cm ) 

KVP 

MA 

Time 
(sees ) 

r 

PA 

5, 7 and 9 

50 

75 

1 

4-valve umt vuth rotating J 

Rt obhque 

11, 13 and 15 

60 

75 

1 

anode tube | 

Lt obhque 

9, 11 and 13 

60 

75 

1 

L 

Lateral 

10, 12 and 14 

65 

75 

1 5 
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Apex of the Heart 

PuL TrEW Tomogr»phv of the apex of the heart earned out m the pewtero- 
anterior pojitioiu 

Atex of tee Heaet Depth axd Extosuke TEdmejm: 


(1) Intenflifving Sereena Patteeson Pia Speed 

(2) Anode Film Distance at Perpendioolftr 100 cm 




Depth* (cm ) 

Kt J* 

3U 

1 Time 

•i-ialrc unit with rotating "I 
anode tnbo J 


5 and 7 

oO 


I 


TOMOGRAPHY OP THE SPINE 
Cervical Spine 

A-P ^ EBW The patient should be placed supine on the table and positioned n* 
for the routine antero-poitenor view For toraogrophr of the atlanto-occipjtal joint and 
the odontoid peg the examination ehoukl he corned out Tnth the patient e mouth as 
wide open as possible and a bandage or cork between the teeth to niajntam tlie open 
niOQth pooitiOD 

Obliqce Yibwb The pahent ahoold be positioned in the left or right postenor 
viewiorbotli and aa in the antenor oblique new# of the olieet it w ill be found neceMorr 
to position the patient almost laterollv on the table with the ehoalder# polled well down 
•0 a# to obetruro as httlo as possible of the lower cemcal region The head should bo 
supported on a wool bag so that the nook i# parallel wnth the table top 

Lateral View For the lattiral view the patient should be placed on the appropriate 
eWe and the wool pad placed under the head to mamtoin the neck parallel with the table 
top The shoDider must be puDed well down a# m the obhque view 


CebTICAL SfCTE DeTTE AXD EtPOSTBE TECHXlQtE 

(1) Intensifying Screens Patterson Par Speed 
(!) Anode Film Distance at Perpendicular 100 cm 



Po«tiaB 

l>eptfaa (cm ) ^ 

1 P 1 JLV 1 

unit inth rotating f 
“«3detubo i 

AP 

Obbqne 

Lateral 

5 54 e and 0} 

0 04 10 and 104 

15 154 lOandlOJ 

1 55 "5 1 0 

55 1 75 1 5 

1 00 73 I 


Ccrvico-doml Spme 

Lkteeal ^ rew It i# usually difBouIt to demonstrate the lit and 2nd dorbsl 
In the routine lateral news and it will be found most nsefiil to do tomograms 
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in tlie following position Lay the patient on the affected side with the arm of the 
affected side laised and the head resting on it The other arm should be down at the side 
and slightly forw’ard, the shoulder depressed as far as possible Ry this means the 7th 
cervical, 1st and 2nd dorsal Anil be throA\n clear of the shadoAV of the shoulders The 
depths may be arriAmd at by measurement to the spinous processes 


Cera^ico-dorsal Spine Depth and Exposure Technique 

(1) Intensifying Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 1 00 cm 


1 

Position 

1 

Doptli*! (cm ) 

i 

KVP 

3IA 

1 Time 

1 (sees ) 

4-A"alA'c unit Aiith rotating "I 
anode tube J 

Lateral 

]7J, 18 and 18^ 

73 

75 

1 

■ 


Dorsal Spme 

A P ViEAV TJie patient sliould be supine on the table AAitli the arms by the sides 
When the depth is calculated the length of the spinous processes must be taken into 
consideration 

Oblique Vieaa'S These are usually taken in the posterior oblique position, and care 
should be taken to position the patient so that the coronal plane is at an angle of 47 degrees 
to the table top The mcasuiement should be made to a centre 2 or 3 cm aboA'e the 
level of the tip of the spinous process This depth a\i11 A*ary owing to the normal kAqihosis 
of the dorsal spine 

Anterior oblique a’icaas may be taken to demonstrate the articular facets of the dorsal 
spine The patient should be ]iositioned ns for the lateral aucaa and rotated slighth 
forw ards through an angle of about 5 degrees 

Lateral Vieav The patient should be placed on the appropriate side with the arms 
raised forwards and upAAards In this aucaa the spinous processes maj be taken as the 
centre for measuiement purposes 


Dorsal Spine Depth and Exposure Technique 

(1) Intensifying Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 


1 

1 Po'iition 

Deptlis (cm ) 

KA’P 

MX 

1 Time 
(seex ) 

4-A'alve unit witli rotating J 
anode lube ] 

AP 

Oblique 

Lateral 

5, 0 and 7 

0, 10 and 11 

14, lo and 10 

1 

1 00 

1 00 

05 

1 

/ J 

75 

1 ^ j 

> 4 

4 


Lumbar Spme 

A P ViEAA Position ns for dorsal spine, t e , supine, and calculate the measurements 
accoiding to the part of the A^ertebra or Amctebise to be examined 
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OnUQt E \ iiwn irc i ikm In tlic po^tcnor ohliqnc petition ami tlic angle 

<if the coronal plane alioukl Ik* 41 (Icprw^ to that of tlic table lop The Kjiinou^ prfKO' e^ 
<if the Iimilur |Hne ma\ lie palp.ifftl in onirr to nm\c at the depth required 

LvTtnvL \iF\v 1 le-ltnm i for the literal mcu of Ihe dnr«al hpine tiie pinrii 
|mxe "0 npam lieinp taken a theientn fornici iirenicnt 

Ij \iii\n ‘'PiNF Urmt im> hxroMtir rirnMQt e 

(1) Inten ifiinp Screen l*\itSrtrn 

(-) \node hilm l)i lanct at 1 1 rpemlitular KM) cm 


IMpll ( m) K\ I 


<1 t- .L . .r 1 1 \ 1 " aoit ^ <1 ) I ” » I 3 

4iahe i^ t ».th n.tatlnpll jj,. s„,„llO I fl , » . > 

J|Ut,„l n 14. mil , -II ' -4 I 


Lr\tui«\cK\L Joint Dtprit \mi h\n>si nr TmiMQt e 


(1) Inten if\inp Vreen-* SirMFNNStrni 

(*) Anode I ilni DKlante it IVriKndiruLir HM>cn> 

i I ^.1 m ' Hr|>ilrt<mi) K\ 1 MV | 

■hiilie urut nhh rotatinet I , . , t i i- i.a I - « 

•ti..lMnl*i Utcnl I I lOamM sO - , 0 


PeJris 

SiCEnJuic Joints 

A P \ iE\\ nip jatlcnt ahouhl Iw i-iipuio on the tohle and in order to en^re that 
tM <acTo Ihac Jomta arc aa neirlv ta po^ibk parallel «itli the table top the knees ehouki 
fletel and a aupport placed under them 


Sicaoiuic Joints Depth ind txrosinE Techxiqi e 

(1) Inteti*]fving Screens Patteuson Par Spfcii 
(’) Anode >iJm Distance at Pcrpcndictilar 100 cm 
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Pubes and Ischia 

P A View The patient should be prone on the table It must he noted that the 
depths used for the exaimnation of the ischia are higher from the table top than those of 
the pubes 


Pubes and Ischia Depth and Exposure Technique 

(1) Intensifying Screens Patterson Par Speed 

(2) Anode F ilm Distance at Perpendicular 100 cm 



Position 

Depths (cm ) 

KVP 

SIA 

Time 
(secs ) 

4-valve unit vuth rotating'! 
anode tube J 

PA 

4, 5, G, 7 and 8 

55 

75 

3 


Sacrum 

A P View The sacrum maj'^ be examined in the antero-posterior new, the 
directions as for the A P view of the sacro-diac joints bemg used This position is 
infrequently used 

Lateral View Tomography of the sacrum m the lateral position may be earned 
out The patient should be positioned as for the lateral new of the spme and the depth 
measured from the mid-hne 


Sacrum Depth and Exposure Technique 

(1) Intensifying Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 



Position 

Deptlis (cm ) 

KVP 

i\LA 

Time 
(secs ) 

4-valve unit with lotating"! 

AP 

5, 6 and 7 

60 

75 

3 

anode tube J 

Lateral 

15, 16 and 17 

70 

75 

6 


TOMOGRAPHY OF THE SKULL AND FACIAL BONES 

Skull 

Tomography of the vault of the skull as a whole has been earned out in the routme 
positions The depths of the planes selected depend on the site of the lesion as demon- 
strated m the conventional films 

P A View The patient should he prone mth the forehead and nose resting on the 
table A support such as a sandbag should be placed under each shoulder 

Lateral View The patient should he prone, the head bemg turned towards the 
affected side so that the sagittal plane is parallel unth the table top , a 2-in bandage or a 
cork of simdar size may be placed under the side of the chm to ensure this 





TECHNIQUE 


Skcll Pirmr I- \rcwrRE TpcirsiQi e 

(1) Intenvifunp Scrwn^ I atter^n P\b Speed 
(*) AnoJo Film Di tnncp nt PcpperxhciiLir ItHJ cm 



Per- ti«»B [ DiptI (cm) 

1 K\ 1 

MV. 

1 Tunc 

1 ('cr- ) 

1 

4-val\c unit with rotating f. 

l-\ 1 

1 

fiO 1 

' 

1 -5 

anode tube \ 

lateral 1 

no 

"i 

1 o 


Depresjrf Fractnit Areas 

\\T>crc tomopnip)i\ lia< Lccn iI'-ctI in (he o\nniinn(ion of dcprr>*se<l fracture^ of the 
Molt of the akall « \»ew in which the patient « hend Jias boon jw Itioncd tbnt the 
central ra\ pa»v^ tanppntlaU\ acrti^« the depre^ ion hn« been n-'ol Tlie depth in thu 
ca«e are airaph am\cd nt b\ direct mea nrement and mu t ncco-nnlv depend on the 
position of the deprt^ ion No depth*- nre p\cn therefore in the following chnrt The 
etp(sun> are much f-maller tluin ti iiol for (he ahull film owing to the fnct that the 
hf*d ^ manipulate*! ki that the area to Ik* examined lte> on the pcnplien of the \anJt 


DcpRE«sEn t'Bxcn RE \rev^ h \rost nr Tccrniqi f 
( 1 ) Inten lf\ing Sor^n*- Pvtorkon 1 xn Sri ei> 

(•) Anode film l)i t tnce nt I iqiemlictihr Hui cm 

' t»CB» llr^tll I IB I 


•l^alrc nmt with n.tatlngX, _ 
torrfctal-- r TanpntuI 


The Petrous Temporal Bone* 

A I Aiew Thopnficnti pInoc<l Mipine on the t iblc witli tho head {lo-itioned a for 
Tomne • Afcw of tl« occiput i <* with the lM<k of the hetui renting on the table and the 
•dim dcpiT“.-<-d far as i conifortnblv po ihle Tlio chm hhoiikl not be depressed more 
comfortable for tlw potK^t ns the teniicnc % i for tho elun to n-K? gni(lualJ\ during 
thectanunatlon and fhu-* iip-et the depth cnIctiUtion w Inch have been made Particular 
^*re ttiu»t be taken to k*o that tlie Nigittal plane of the head i nt nght nngici to the table 
^ as an\ nsrranietn In the rtNulting tomogrim m ike^ the re-'Ulinnt him of le^s i aluc 
h hookl be 

I-A (N F ) \iEW It has lxK*n found advantageous to tomograph the petrous 
^ ^ ^ forcheoil position Tin po ition has the advantage 

tend to move donng the examination ami thus alter the raeasiired 

t>W ^ Tim petrous temporal mav al-a> bo toraographed ui the ontenoi 

J'^ebtenvera position The cve check and no-e of the affected side are placed on the 
wrth the chin depre»s«l towards the chest The deptha mav be meaaiucd u mg the 
aoditorj- me*tua as the aurface marking 
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The Peteohs Temporal Bores Depth are Exposure Techrique 

(1) Intensifying Screens Pattersor Par Speed 

(2) Anode Film Distance at Perpencliculnr 100 cm 



1 Position 

Deptliff (cm ) 

KVP 

JIA 

Time 
(secs ) 

4-\ahe unit iMth rotating 
anode tube ] 

A P (Tomics) 
PA (XF) 

51, 6, 61 and 7 

51, 6, ci and 7 

GO 

G5 

1 

I’S 

7 ) 

3 5 

3 .5 

Stem ers 

S, P, 4 and 41 

70 

75 

! 

4 






Pituitary Fossa 

Lateral View The patient sliould be Ipng pi one on the table Mith the head 
tinned ton ards the appropiiate side A 2-in bandage or cork placed under the side of the 
dim ma}’’ be used to maintain the sagittal plane of the head parallel u itli the table If 
the sagittal plane is not parallel i\ itli the table, the pituitar}" fossa m ill be distorted 


Pituitary Fossa Depth ard Exposure Techrique 

(1) Intensifpng Screens Pattersor Par Speed 

(2) Anode Film Distance at Peipendicular 100 cm 



Position 

Deptlis (cm ) 

KV P 

MA 

Time 
(secs ) 

4Aalve unit Mith rotating! 
anode tube / 

Lateral 

G, and 7 

60 

75 

2 


Mastoids 

Schuller’s View The patient is placed prone on the table Moth the head turned 
toR ards the affected side and the ear and the side of the face alloM ed to rest on the table 
The head is thus in a shghtly oblique position Tlie depth maj' be measured directly 


jMastoids Depth ard Exposure Techrique 

(1) Intensifynng Screens Pattersor Par Speed 

(2) Anode Fdm Distance at Perpendicidar 100 cm 



Position 

Dcptlis (cm ) 

1 

1 KVP 

JIA 

Time 
(secs ) 

4^alve unit 'nith rotating\ 
anode tube J' 

Schuller 

4, 1 and 14 

65 

75 

3 


Paranasal Sinuses 

Artra 

P A Naso-mertal View The patient should be placed prone on the table -mth 
the head m the position for the naso-mental ^^ew, i e , unth the chin resting on the table 



TECHNIQUE 


2fl‘ 


and the tip of the iio *0 r little Awaj from it A 1 In bondage ronj be placc<l nnder the 
no«o In order to cUnilnate mo\eincnt Again the depth maj bo cnloulatod bj direct 
mefienrcmont 

LA.niaAL \ IBV Tho patient ehouW bo pontioned a* for the lateral vtmi of the 
skoil »ith tho wgittnl plane parallel nith the table 


Axtra DEmi AXD Eitosurk TEcnmQUE 

(1) Intonsifj'ing Setecn* Pattcriio'I Par SrEBn 

(2) Anodo yilm Dlstarvco at rcTpen»Uciilar 100 cm 


1 

\ pDWtkOQ 1 

IVptlw (cm ) 1 

K\ r j 

1 

31 L 1 

1 ’ 

Time 

(•^) 

4 valve unit wrth rotatingj 
anodo tube 1 

P A (n*« 
mental) I 
Lateral 1 

4 3 and 0 

3 4 and 0 , 

00 

00 

73 

75 

1 

4 

1 

1 


Fhoxtal StxoeEai 

PA Naso mental Vie\v The patient sliould be peono with the no^ and the chin 
resting on the table 

L^teru. ^ im* The po«Ition ehould bo M for the lateral tIow of the ikulL t e tho 
patient prone on tho table with, tho head tamed towanU the aflectcd ehle and a 2 in 
bandage or a similar vhed cork nnder the aide of tho chin to maintam tho ngittal plane 
of the head parnDel witli tbo table 


Pno’rrAL SixnsEs DsrtH a'^d Exposore Tkjtckiqce 

(1) Intemlfjlng Bcrcena Pattbrjmjx Par SrEED 

(2) Anode Film Dutanco at Peqwndicular lOO cm 



IV>«tKin 1 

Depths (cm ) 

K\ P 

31 X 

Tune 
(wca ) 

4vRl%e umt with rotating f 
anode tabe ] 

PA (naw> 1 
mental) 
LjUeral 

0 7 and 0 

G 0 and 7 

1 ® 

1 “ 

73 

75 

f 3 

1 

1. 


Facial Bones 

P A \iiTW The patient ahouW be prone on the table with tho nock extended as 
far u po^ble tho chin resting on the table Thta gire* a view between tbo noso-chin 
new for the paranoaal sihum* and the b.vsal now of the ikull 

Lxtihal View The patient ahooM be positioned as for the lateral view of tbo 
skoQ tlie depth may bo mceauted directly 

Facial Bojtm Dsrni AJfi> Exposure Teohniqur 

(1) Intcmsifjnng Screens PATTERaoK Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 
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Position 

Deptlis (cm ) 

KVP 

MA 

1 Time 

1 (secs ) 

4-valve unit with rotating f 

PA 

4, 5 and G 

GO 

B 

1 4 

anode tube ^ \ 

Lateral 

.3, 4 and 5 

GO 

B 

1 


Nose 

P A (Nose-fokeiiead) Positio' Tlie patient sliould be positioned iMtJi the nose 
and foreliead resting on the table I\Ieasiireinents of deptli nia}' be made direct!} 


Nose Dei’th and Exposure Technique 

(1) Intensifying Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 



Position 

Depths (cm ) 

KV P 

MA 

i 

Time 
(secs ) 

4-valve unit 
anode lube 

with rotating\ 

J 

PA (NF) 

i 

3, 4 and 5 

60 

1 

75 

35 


Temporo-mandibular Joints 

PA VIb^\s The patient should be prone Mith the head in the nose-forehead 
position on the table The thickness of the head of the condyle of the mandible is only 
about 0 cm in this view, and it is essential that the le\el of the temporo-mandibular 
joint on each side lelative to the table should be similar The depth may be obtained bv 
direct measurement, and it \nll be found necessar} to take films 0 25 cm apart both 
above and belov the centre so obtained At least five \uevs should be taken in the 
mouth open position and five in the mouth closed jiosition, tvo above the centie, one at 
the centie and tv o belov it Jt should be noted that v hen the mouth is open the condyle 
of the mandible mo\es foivaid on to the eminence and the depth at vhich tomograms 
should be taken is theiefoie about 1 5 cm lovei This varies, particulaih where 
pathological changes are present 

Lateral Vievs The patient should be positioned as foi the lateral Aiev of the 
skull, and in this ^uew again it will be found necessary to take vievs 0 25 cm ajiart , at 
least foui views will be found necessar}, in both the mouth ojien and mouth closed 
positions 


Temporo-jiandiuular Joints Depths and Exposure Technique 

(1) Intensifying )Screens Patterson Par Speed 

(2) Anode Film Distance at Peipendicular 100 cm 



Position 

1 Depths (cm ) 

1 KVP 

JIA J 

Time 

(SCOR ) 

4-talve unit vath lotating /j 

1 

PA 

5, 5J, 51, 52 and G 

1 i 

1 GO 

73 

1 

2 

anode tube L 

Lateral 

0, L 1 and 2 

CO 

75 

2 3 


















TECHKIQXJE 


550 


Palate 

VA View The patient is pontiocked la the exaggerated noee-ohin yiew described 
for the facial bones The depth maj be am\ed at by direct meajmremont 


Pai-*.te Detto A^n> Extosuee Tacffifitjc* 

(1) Intenajfymg Screena PAiTERaOR Pab Spbid 

(2) Ancde Film Distance at Perpendlcolar 100 cm 


1 

FontiOD 1 

1 Depth (<Tn) ) 

I X\ P 

IIA. 

1 TuDO 
[ ) 

4-vaI\o nnlt nKh rotitlng"! 
anode tube j 

PA. 

2 B 4 and S 

1 00 ' 

75 1 

1 

1 ^ 


Mimdiblef and MariTlm 

The mandibles and maxilbe ore examined In the lateral poaition the patient being 
positioned as fot the lateral vww of the skull 


iUKDiBLE Diptk afd Expostm* Techbiqub 

(1) Intensifying Screem PaTTKRSO't Pab 8p*ep 

(2) Anode Film Distance at Perpendicular 100 cm 


1 

PevUoo 

Depth* (na) 

K\ P 

lU. 

1 Tune 

1 (*re) 

4 lalre amt »Ith rotstnDg\ 
anode tube j 

Lateral 

0 n*™ii 

60 

75 

i 

1 

1 ‘ 

1 


ilAxiEUB Depth abd Extosttre Tecdbique 

(1) Intennfjing Screens Pattkrsoi* I ab SrcBn 
(5) Anode Film Distance at Perpoodlcular 100 ora 



Po«itKm j 

Ihpth* (etn ) j 

K\ r 

HA 

f Tune 

4 \alre omt attli rota mg f 

1 

PA 

4 5 and 0 




anode tube ^ 

Lateral 

4 tend 0 

ao 


I 


HIBQEIiLAKEOtm 

Sternum and Stetno-clavtenlar Joints 

Pji \ lETv Tlie patient .honld bo ptono on Iho InbJo The depth aiMuroniont 
pro^t. no (lifflcnltt tho otemnni being n inporBdol bono It « lU bo found idi ontaoeous 
to pojitlon the j.llont aligbtU obUquelj ncroaa tho table ahoro tho tomograpli doca not 

permh tho patient to bo podtioncil ao that tho direction of the tulw moiomcnt K at rigid 
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angles to the long axis of the bone Tins reduces the exposure by removing the dorsal 
spine from mterposition between the tube, sternum and film over about two-thirds of the 
arc of tube movement 

Oblique Views The sternum may be tomographed m either the right or left 
anterior obhque views, the patient bemg turned only shghtly obhquely 

Lateral View The patient should be lying on the appropnate side with the chest 
thrust forward and the arms belund the back Some form of immobilisation, if possible 
a compressor band, is desirable The depths ma 3 ’' be measured directlj'' 


Sternum and Sterno-clavicular Joints Depth and Exposure Technique 

(1) Intensifjnng Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 



Position 

Deptlis (cm.) 

KVP ; 

MA. 

Time 
(secs ) 

4- valve umt with rotating! 
anode tube ] 

PA 

Obhque 

0 , 4 , 1 , 14 and 2 

5, 54 , 6, 64 and 7 

65 

65 

75 

75 

2 

2 

Lateral 

14, 144 , 15 and 154 

70 

75 

2 


Hip Jomts 

A P View The patient should be supme on the table The hip jomt under 
exammation should be positioned unth the leg rotated shghtly mediall}’- in order that the 
neck and head of the femur maj" be demonstrated without distortion 


Hip Joints Depth and Exposure Technique 

(1) Intensdymg Screens Patterson Par Speed 

(2) Anode Fdm Distance at Perpendicular 100 cm 



Position 

Depths (cm.) j 

KVP 

ilA, 

1 

Time 
(secs ) 

4-valve umt with rotatmg'l 
anode tube j 

AP 

1 

5, 6 and 7 

1 

60 

1 

3 5 


Knee Joint 

Patella 

P A View The patella should be exammed m the P A position It will be found 
necessarj' to support the lower part of the leg m order to prevent movement Again the 
patella is a superficial bone, and measurement presents no difficult!* 

Patella Depth and Exposure Technique 

(1) Intensif!*mg Screens Patterson Par Speed 

(2) Anode Fdm Distance at Perpendicular 100 cm 
















TECHMQUE 


!01 



1 rOVtlQD 

Depth* (rts ) 

KTP 

1 iiA j 

1 Tone 

t (-«-.) 

+-Yahe unit with rotatlng'V 
anode tube j 

1 PA. 

0 1 1 li 

1 

1 

1 j 

1 ^ 1 

•5 


Loweh Eyp OF ImruR a^d Uppke Exd of Tibu 

A P ^ iHrw The patient should be Iving on the table in the rapuie position with 
the leg sbghtlv mediallv rotated m order to achiere a tme antero posterior position A 
guide to the meo^uretnent of the depth required in this position mar be obtained fi^Mn 
the routme antero-postenor and lateral films 

Lateral \ irw The patient should he on the affected tide on the table with the 
knee *hghtl\ flexed. Again depth measurement a ill be facUrtated br studvlng the 
rootine A.P and lateral vleaa 


l/iwER End or Te^cr axd Uppeb Eed of Tibia Depts atd E-xposcre TEctcsxQCE 

(1) Intenmfving Screens Pattersot Par Speed 

(2) Anode Film Distance at Perjiendicnlar 100 cm 



Pvauan | 

IxtO” ) 

P ' 

j llA. 

1 Tom 

1 ) 

4.TalTe unit with rotataig\ 

AJ» 1 

1 2. 1 4 and 5 

0> 

30 

19 

aoode tube j 

Lateral 

1 1 2 3 and 4 

01 

50 

mm 

4-Tahe unit aith apka "j 
rotating anode tube and > 

high-sp^ Bockv J 

AP 

Lateral | 

J 3 4 and 5 I 

1 1 2 3 and 4 

70 1 
70 

20 

50 

\ 2 

1 ^ ^ 


Ankle Joint 

A.P ^ EEw The patient ehoaki be aupme again vith the leg shghtlv mediaDj" 
rotated m order to achieve a true antem-postenor position- Again a gmde to the 
meaturemcnt of the depth required ma\ be obtained from the routine A P and lateral 
fllmt 

Lateral ^ iew The patient tboold he on the affected rnle on the table and m order 
to achieve a true lateral viea the knee ahoukl be supported on a small sand or aool bog 
Again the measurement of depth is facHitated by a stndr of the routine A P and lateral 
Meas 

Axele Depth awd ErpoacBB TEOcnQCH 

(1) Intensifying Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendieular lOO cm. 
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Position 

Deptlis (cm ) 

KVP 

MA 

1 

Time 
(secs ) 

4-valve umt with rotatmg f 

AP 

2, 3, 4 and 5 

n 

1 

20 

1 

anode tube 

Lateral 

1, 2, 3 and 4 

■■ 

20 

0 75 

4-valve umt with rotatmg f 
anode tube and high--| 
speed Bucky 

AP 

Lateral 

2, 3, 4 and 5 

1, 2, 3 and 4 

65 

65 

20 

20 

2 

1 5 


Pyelography 

A P View Tomograms m pyelography are taken m the supme position The 
patient’s knees should he flexed and a support placed under them m order to flatten out 
the lumbar region 


Pyelography Depth aed Exposure Technique 

(1) Intensifjong Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 


1 

Position 

Deptlis (cm ) 

1 

SIA. 

Time 
(secs ) 

1 

4- valve umt with rotatmg \| 
anode tube j 

1 

AP 

5, 6, 7 And 8 

1 

60 

i 

75 

■ 

2 


Cholecystography 

P A View The patient should be prone on the table It has been found necessary 
sometimes to raise the patient on pillows placed under the chest and tlnghs m order to 
demonstrate the dye-filled gall bladder shadow by .tomography 

Oblique View "Wlien the position of the gaU bladder shadow overhes the shadow 
of the spine it may be advantageous to rotate the patient mto the left anterior obhque 
position Only shght obhquity should be used, and sirfficient obhquity is achieved if 
the patient tmns Ins head towards the left side and lies mth the nght knee shghtly 
flexed, the right ankle restmg on the left leg 


Cholecystography Depth and Exposure Technique 

(1) Intensif 3 ang Screens Patterson Par Speed 

(2) Anode Film Distance at Perpendicular 100 cm 



Position 

Depths (cm ) 

KVP 

MA 

Time 
(secs ) 

1 

4- valve umt mth rotatmg/ 

PA 

0, 1, 2 and 3 


75 

2 

anode tube / 

Obhque 

1, 2, 3 and 4 


75 

! ^ • 































TECHNIQUE 203 

Stomftcb 

P A Vrtw The ■tomaoh ahonW bo oiaramcd m the postero-anterior position 
Obuqh* View Slight anterior obliquity may also be used 


Stomaoh Dipte akd Exposctui TecitnqiTE 

(1) IntenBif^g Soreena PArriaeoK Pab Speed 

(2) Anode Film Distanoe at Perpendionlar 100 cm 



Po.U« 

Dffpttn (cm ) 

KA P 

MA. 

Tniie 

{m^) 

4-valvB unh wrth rotatnig / 

PA 

0 12 and 3 

65 

7o 

2 

anode tube \ 

Oblique 

1 

I 2 3 and 4 

1 

70 

1 

7^ 1 

“ 


larynx 

AJ’ VtEW The patieot la placed m the aupuie pomtJon on the table Tlie chin 
should bo raised m order to remove the shadow of the loser jaw from those of the nect 
ilcasorement may be made with referonoe to the hjoid 


LiS-nn Depth ajtd Etposure TBcannqiTE 

(1) Intensifjmg Screens Patteesok Pab Spied 

(2) Aivodo Film Distance at PerpendJouIar 100 cm 



PonlMu 

bvptha (om ) 

KA P 

ILK 

■aiM 

4-\alTe unit arth rotating "I 
anode tube J 

AP 

7 7) Sand 8) 

Co 

7C 

I 

i 1C 






' tl I'l 

/ ! ! 

\ \I M I IS \ \ 


Vt t < (111 < \ 

U W 

\« til ( - I It 

I 111 t. w 

l!.i t. . \ I M 

^ > If I' - 1! ii) Itinlii'l ‘k' 

I .1 t -.St \« 

< in '• ! 

/' ' it" I'l litti 

^ I <- It h } 111 It 111 il 1. \ 
I 1 in I W 

% III • « 1! \I T'l* , I' 


t n ) fulls I ) 

' Mill I I <11 It Ki n I 111 I 
1* I •'I till 

I’y sMU lli^i-" mill 
1 I I I ut- 
il ii 'll I I’ \ 

• > I - t \\ mi 1 
lMi.it n I- 
■' I' W I I M I I mi I 
I -I III 111 M II s 
I 1 I I I I till > ,UI I 
I’l 11 

\| • ' I 1 K \ I IM 

K ^ - • 

f I W 


It' 'I 1 

II w 1 
1 1 

\ 1 I 

i <t I 


l!"»h ttiKii III ItiK iitk' iii>,r i]ih\ \M|f| I 'iiniiiiti.ntj>!i li r 

I t - ^ an. 'll.' 

' I'l IIIUT I)itiv / Ilf/" ’r Aii^tifi fi.>V , 47, -fll' 

Ir',r.l/|-/ I'HJ \liM I'llll 

\ inxliti'l tiiiiMKiiii Ilf Itiv iiic iiii„rii|iliii 1 liK-cM iiii lull if 
s|i,ii|iii\ •> ii|ijiliist til till •■til Iv Ilf till' *''i III! J,' t !i i' II •'/ , 1(1 I'l 

17. l<»'“» 

A'/i/ii 'i*!/ I'm 17. H" 

Ililli ri iiliiil ltniliii..rii]i!i\ Itiuliu. riiptiv , .fiiiii" I'H'i 

I'll mil r l'i|ii mill \|u\ P'lT 

I'l uiit’rit|ili\ liitnslin timi mul Ili".tiin limr J /' ft, > 

pni, 3C, 111 * > I ft:, as. i r- 

Mi-.|iiiit ltiiiltii..rii|iliii 1 1 < litiiiniu I'lfti p I'l'i 

I ri III li I'oti III \ii nil -l(i| 

I'in \i ir lliKil INilili-lii rs ( liiiiii,'' 

/ t-rt-'-l r /.’<» 11/.,/ 1 "'r !*• 1'. 61. lil nl'ii62. -11 

I fTt* tr } > fi/ /i.’r I‘l It 51. 11- 

/ ,,r‘//-/ »• / 11 . 11 / ; ii-'r Il't'i 52, -ft I 

I'l 111 p III ^ 1 ar llii lU Piilili-ilii Th ( 1 III Mi'll 

'1 uni'i.r.tpln In, iiii uti uf n i-iiiipli iittiu Inn lit tu tlii I’uttir 
Itiiil.i. I. mil Krtt I /.’ii'ii.l . I'l 17. 10, 11-’ 

I III Milii" Ilf Im K •- ill'll I’lM Mlj .1 iiiv-'riipli\ ( I'lainir ipln ) It 
tl< ill tin ii'lrali in I'f tiiiinniri imn ni-iipliist n ili"-" a •' iiiiil fiTi t,ii 
I--I 11 -. nill' III 1 1 iiii'l 1 In 't Inirr / /'l•'M/l//l' ItMJ 47, '' t 

1 nil itii III i.iii Ilf ‘'tipr.i n mil ilmnli ni \iliti'iin s Hi- 1 

liirr ./ /’■ if; II I'nj 2S, Nu\ 

^I<lhlKt.| Ilf ill III' ni't rat nil/ tli' supra ri'iinl 1 ‘> 1 ,^,/ i,iit r 

O' ' t l•^'’|. C2. tsT II.' 

\ftiliiial I'm niii'itliur IS It- I’riiliial iiji)ilii ili 11 in II 
I n iiin III Ilf l‘iilni"iiiir\ I iiIk r> iil 1 t- l*'|ii 
I'l r 111 il < ■ifninniiii iliuri 
In ir I /'-If, I I'llll 44 T',7 li.'i 

I ' III I, r Iph\ I r I In \<irl a I in r I /..»■ / / 1 n , 1 '' I I 51,11 

I iiilnitiin.riiiart I'l/.'iin i-ni'in nt* lin/r tfr :rl I I'll-' 

24. I'‘l 

I lifi 11 "If pnini III il If- ri I ill m fu pnini inafi Iiit» n til" 
t, rr r ' 1 . 1 ' n I'M I 41 I 

Ii I . nr- 11 ' til O - '[ lii-ii- in II' illli alnl in III 1 ** 

I!.irl.inll.ri»l\i 1 ^t, f /V/.|/i'/ii ic ,1 t '■/Ni J"s 

In n ! 'I II M s 0 I'.s, 

" 1 ' t f/r / i-n; C. 

I'l- n', 1 ’ I. |) i.n . * 1 .. iir. fail n » f fl < ,\* •/ i f f i 

f\ I. If r J ! , f 1 I'l-'il CJ, H 

Kill ' I lifi 1.^1 iirifi'i 'ii\*Iiilti\|-'i ' 

' t- f I'M I 45, 

I ' • . , . • ir \ rf . / / 1 ' ' I'l M 7. 1 ' 

I • ' tl \ . Ir I. ■ r f 'r ' I'l ' 12. 



REFERENCES 


20o 


3Z4. pmT/mir L. “ Co UTt^tion of tho Aorta. Clinical and R^dioloflVal Anah^n 

of 13 Cmea. 4iner Hmi J IM4 23, 34 

33 Gm^ixaK K~, SrEUOiEaa “ Roentgen Vnualiaation of Co-arctatioQ of tbe Anrta A»mt 
il F «rwt Hnwiw II L. Hemt J IWl 21. 345. 
rttL Stme'us R.T STKEranto Molttple Elipo^ur® Teehnlrine m «mtra« \mialmtkm of tho 
lU and OaiaiQtAJ. A Cardiac CharoDera of the Great \ Amfr J 

mi 4«,'-45 

34, Laubee\ and Daivi.c Arc* J/oL C<w 103“ 30, WU epoted by Baowx J At „ In 
^ Congcnrial Heart Diaea^ " 1039 

35 KjEaLFT P “ Roewt Adcawrain Radwlojn ” 1035 J A A- ChnndiUl, London 

3C. RiTTjn R H„ and Bni. Htart J 1040 2, 318 R C tHT 

HOLODBCt. J R. 

37 Baoinr J A\ “ Congenital Heart Diaea^e John Bale Medical Publication^ 

Locgdon 1930 alw Prortitioner 1043 IfiO, 154 

38 Mobeixi A. C Tomopraphic DiaipitMi* of Stenoaja of Irthmm and of Peral^enco 

of Ductua Artanoma ” iJer orytffL Ctm/io/., 1942, 8, 371 
30 Aaaorr itauDE. Atlai of Cwflenital Cardiao Ihaeaae ” Dcwtno 103S. 

40 Bamrra. o Arci laten* jJerf„ 1935. 66, Jll-457-724-0“fl 1180 

40a Robb, 0 P and \ unaliaation of tha Chambera of tbe Heart and the Tlioemc»c 

BTXDTBEBa I Bloml A eaaeU m Pultnonaiy Heart Dtaeaae A Ca«e Stud^ 

Ana iii/rnt 1030-A0 13, 12-13 

41 'NorwDolatorB twI Cntana for Ehagiums of Dt^ea^ of tbe Heart. >ew \Drk Heart 
Aawciatioo 'Sair Toefc, 1042 p 101 

4-. KaNTX, F G„ and “ PerKardial Fat Bod«ea -Ipaer J JToen/r^ea 1035 85,41 

Pmna M 

43 SoT'tAx Mnan. C Amer J Roenl^em^ 1043,60 433 

44 Tevct A, “ Hvdatid C\-at m the Pencardinm-** Cc^n merj^ 104* Feh,, 

pp 103-105 ({uoteil In \eQcr Book of Badic4ofr\ " 104* p 148 
48 AA smart AC i*nm<no Ceagreaw 1/ediec rf« /.owTraro J/ar^ a 1038 2,881 

45. AVnxBart M Fractorea of tha 8ntna and Sttmuin." Bnt J Jtndiel 1040 

la. 154 

47 AAedtsksc 1L “ Toroocraphy of Fracliirwl Aertebne Proe Tran^nal i!tnr 

med Off Am 1941 23^ No 834 
47a. Fmcuebo Monofrraph oo Bpond^lobathesa. 

41 RrtriCH R A aiul “ Acce^on Articular Frocew of the Lorabor \ erte b e r awl ita 

A\*».TDro 8 AV Differentiatwo from Fracture ** Aa*er J Rotntffen 1933 29 155 

40 OfnDTHimiEa, Alvkkt “ Eupermuneraij Ow4ele at the Jethmoa of ibe Neural Arch." 

Rodio/ofjy m-.S8 08. 

50 AAaTaoB Joxsa R Bn> *w/ 1041 453. 

51 Rleptbebc. 8 Lumbar aertebral epiphjerth Are* ‘'■ry Cbjcago 1035 50 

001 

51a. lUc C Ddtrag *ii <ler Frmge Oibt ea Pervid lerende a irbetVopper 

eprpbj«en'* Jtoirtgeaprant 1^32,4,540 

52, KemeoBL and JcTtcJtAi,va Die t-e^nnda uwl KranLo A\ irbehaule un Rflotpenbihl ” 1P3* 

51 EDn.aT>iK J 31 Br t J **«rg 1034 22, 85 

14 L\oit EBiar “Interealara Itnoea of the InteiAertebral Dtv; " J lion J 

''ury 1042 795 

55 Euja JoH* D “ Conirre^oon Fracture^ of Aertebral Bodies ” J Uonr J 

1944 36. ir* 

55 BaanroBD and hetraiui Tbe lnter>eTtebTal Diae of Injup\ awl Infect mo ” 1041 

57 iltm J H and “ ilelioaloan " V Af wfd J 1044 18, lOO 

FisLA\ans M H 

W Joarra F A ** ThelJaiunatrraphaaaii Ai 1 to the Btwnio^i of AtUnto Ox pital 

Lesion J Amrr mtA Aeve., 104 118. 353. 

M TA\-Loa, a arKlAVnxa,F CKtcoclaatotna nfrubic Bona Bnl J Vwrg lOlo 22.0 I 

•W ScHaaan, G A\ Tnnvmra of the A«i»«tic Nerve” im^r J / jeaWn 104 

<7 01 

51 AIoobe awl Cone. “ Bo.I> Sectam noetitnenocray*\ aa a Diaimocttr \td to tlm 

, ^ <11 larj-ngolopi-tt ” *>yrg a<fmr Ob<i t 1041 “2.514 5 

5 Butte, 3L Bwll lf/« vh*. n>fK>/ mtA Bramr 101 £5, hi hO, m rtcl m 

“ Near Bonk of Rwlrolog^ ” 103“ 



r.i 1 r> 


< n t » I r 
V, 1 

I > 1 M ■'! 11 ' ’I t . 

(■"fill I * \\ 
l’\> ''• ) \ 

\\ t !>( \ I ' I. \\ iTl'l 
'' <■> t ! -1 It 

1 ^ 1' - I 

N lit ' I It M T'IN 1’ 

Nil’'! It M r“' I! 


Kit liii' 1 a! \ttt ti' < hroiiii IJh 'titii It ii Xr'Iiritf', I‘> !'■ 

I. lilt ti ti,r ip'iv <•' \ilr> II il- .1 ! ' ' 1 ‘>IT ^r>, T“>'i T*!' 

Ill \ ntn'i 1^1. til- tti III t>! I > > [' -< tti--t 1 iiin itir- Ii\ 11 
1 !t..ri(.',A /.'//. IT. tS 

/ r ) I ' . 1 1 I't I't Mun !i Hi It ” 

H ti-«i.in .III K lull. (Ill Ilf Itmliiiitii '■iiii\ nf Kirvitx 
r , \fr > 1-1 n .1G '.’Tf* 

Ij ilit.iir.-ii It nil .1 ,i|ii ill I mill iir Miiluii* lilt r 
i- itil l./ir\ii\ l*tri' l"Is 
li r J / . I ' I 1 -U-i . 14 . M" 

\n r t I t I l-'IJ 47, ! 


tlt-i I ’ 

I r 

It m ii\. 


INDEX 


Alsem.hiiiK )0 
naatowl, IM 

AfttAbolom, \n fT»rtur« of h\p Joint IH 
Addi^oD a 10 

AdmuH, £31 

Asfio cardvsfraphj 01 00 
Anm f«rdw>4o u j L mrtphy 01 00 
AnUvfMnt *31 
an^} hwi oC -J 1 

tf mmm r a phr of tfcteuqtif' *fll-*0 
AnL.}km An Anil wmt anl^Iocu Bpinr 
•nl^kiaui RpiM Imoanr anljkra 
Antrom, frartor* of »alJ of 1"7 
Wl, fomfn bodp m, 100 173 
m frmrtwr*. 1“< 
mu co m mnobrue in, 100 1*^ 
neopUdbe rniMon of 1ft 
ofMujw u) rbnt 100 

in dtaf«M of alUDantaj^ trort 100 

poljpiM m, birnrutwl dta^rooTU, 100 
nRht, 103 

eocymiUl \aruUia, 161 
nnroci BwnsbMne in, 167 IT" 
rmtiae wrw n my 100 
tretli, nsnnptcd u ntaboD to 170 
ttTOjmptiT oC, t«bfum» 14-,J 
Aortft. 4_ 

« airUUnn of *l)-6 

wot riTt TPa^ methods, ta ui ««t gattao o(^ 91 
kynognan. 00 
\ «y pjwnnnot*, 40 
m Imf iMopluca tekndiofnm, 30 
pilnvi^TT artwj and 4J-40 
lonx^papbr of, tpeliniqoe .00 
Aortie knupkl*. 51-3 06 

ftpj«trtjpe • apnie 100 

Arthnti% XKU 13 
*t •Uatrto orvquUl joint 113 
ArtrajnJoi, o«fo ehoodntrt f JJl 
At Unto exTipiUI joint, arthnti* at, 110 
d«wwlTalK*i of 130 
h«d*cl« and arthntia at llO 
Aodrtccy canal intarnal, ti imouf i m 1 mg 190- 
IM, IW 101 

n^t, dfmcciatraUan of deatruotioo of, 191 
“TBtn lobe 3S-11 


BiTTmi-w 231 

l^ody aertKci radjotfraphr 1 
(lednitKO 

abraa^, m apcnal tobemilcxia, 110 1.3 
»*I rturw tofertioo ofapma 110 


^IctliU. raoal, m 

of larynx, 144 
of Innjv 31-38 
fatj*aa h. 340 
of^oeaJ«,rda, 44 
^lao alien, oj-ai 

tinboiaaenlap ayrtem. laloe of toowgraphj oC I 


Ceri leal apme &ft Bpine een leaJ 
Cheat U-07 

tii'eaaea of opaque antra o'^cnated a Ih, 103 
taanogTapbj of, teeliniq te ft-.dl 
Cbolerjatography MO- 40 
to awa r a phv n, tednujiv *6 
Cleft pMte Ift 
Cbehka 15S, 163 
teoae 161 

Oikai. gaa in rad ographs and 231 40 

Condi W of rnandibiea, diac pathokigi and , 19;i, *00 
d ipfaced, reaaltmg from doo imK«, '06 *07 
ftaotnraa of IIW 
rwched out areas m, 311 
V ray a^amioatiati, 196 
CbronoJd pcoeeaa, fracturra of 1~7 1 9 
Oor palnaVtale 49 
Oataofalaill. 163-194 
ofopperjaa 187 


DlM>paUioloc 199-303 

mouth in reUt on t lOv 
“ Droopoig mouataebe appeamtee 46 
D)tpep«a. in eatigatm f 40 


EtfbthDnxe ^ \me eighth 
Eap faj ^ nj a 43 

ndaocraphie tppearaarea of heart m, 46 46 
Epitept fonn attartx amoeiated Tith iLjiIl tmoorm, 
196-197 

Eprptijaaa. in adoWarent Lyphova. 101 103 
in ertaiaal traomabe epiphjaitka, 103 103 
Epipfa}Htia. traumatic ertebriu, 103-1 10 
differential diagnoua. 103 
apiphjwa. Dnjomed m, 103 104 
ertebraJ 100-103 
differential diagnoaia. 100-103 
Epiheboma of no aa 18~ 


T afl bowa. 17"-1^ 109- 13 

frartarraor 177-166, 103-100 
eommmnted compbeated, 17" -179 
nnroet, 19ft 
nn united, 306-300 
gornbot Tonnda, 179 
mfaction of '00 
tmofraphy of techmqoa ^S~ 
rViraip fracturea of 

right oateo nnelitu C. 114 
tomography of, technique *61 
Fluographio teehmque totnograpb} and, 31 
Foreign bodiea, m 1^ ntnim, 16*1 173 
m aloiTl, 169 

Fraeture dufoeataxis of iproe 64—^6 
Fra turea, of anhle 231 
of antra, 177 

of ootooohI pioeeaa, 177 179 
r facial booea, 17"-186, 199-106 
of femur ,.211 


=07 



270 


INDEX 


Tcmporo-mnndibulnr joints, 170, 194, 196, 109 
artliritiB in, 209-213 
disc pathologj and, 200 
fracture invohnng, 196, 196 
left, injury, 200-203 
positioning for tomograms, 200 
technique of tomograplung, 248, 268 
X ray oKammation, 195 
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